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69*0 Pbanoaina rilatri to earthquake pc ■diction 
FORECAST WDEL FOR KOPBRATE EARTHQUAKES HEAR 
PARK FIELD, CALIFORNIA 

H. D. StuacL (0.9. Geological Survey , Poudona, 

California, 91106). S. J. Archulata and A. 0. Llndh 
Earthquake EnatabLlliy soda La hava poaalble 
application to earthquake forecasting tlcaula the 
Bo-da la aim la la both pra-ialanlc and co-aalaBlc 
dungao of fault a lip and (round daforsailon. In tha 
to recall pcacadura propooad haca, rapaatad ■eaturnenta 
nf pra-aelaalc fault slip and grnund doForaatlon 
constrain tha value. or aodal par ana lacs, Tha earl? 
part ol tha an del eleulollrn corraaponda lo tha 
aval labia field data, and tha subaaquant part 
conatlcutaa ao aatloata of (oturo faulting and ground 
dofaraatloo. In particular, tha tins, location, and 
ataa of unacahln faulting ara astlaataa or tha pandlng 
earthquake piruatara. Tha foracaac accuracy dapanda 
on thn aodel rail las and par a ac tar raaolutlon. Tha 
feracaat procadur* la ipplltd to fault croup and 
trllocarat Ion data aaaaurad rear Parkriald, 

California, aharu at laaat flva uagnltude 5.5 to 6 
earthquake! have oecnrrad regularly aloea 18BI , tha 
kaat In 1166. Thn quanta title node I com lata of a 
flat vortical plana •akaddad In an alaaelc 
halfapaea. Spaclally varlabla fault allp or otrlka 
slip 10018 la drlran by an Increaalng regional ahaar 
■traaa. hut la lapadad by a ralatlvaly atcong patch of 
brittle, strain softening fault. The fluid data are 
cans la last tilth then appear lull valuta or patch 
paraaatBTH radlua of 1 ka, patch cantar 5 ka deep 
and 8 In aoutheaat oF the 1966 epicenter, and aaxlaua 
brlttla uraagth of 26 ban. Fluctuatlona In tha 
available field data prevent aatlaatlng tha oarchqoaka 
lino ultb any aura praclalon than uaa or tha 21 + ft 
year recur ranee Interval. However, tha udaL nay 
Utar give a core precise at Haiti of the earthquake 
tlaa If tha fault allp rata near the Inferred patch 
tncreeaoa bale re the earthquake, aa predicted by the 
nndel. 

i. Coophya. tea., B, Paper 6B1214. 

6950 Salute aoure aa (aaehanlraa, magnitude, frequency 
ipieina. apaea, and tlaa diet rl but Ion) 

ERCITAT1QH OF A IORITO HAGHATIC PIPE: A 68ISHIC SOURIS 
MODEL FOR VK.CAH1C TRDtOR 

B. Chouat (If. S. Geological Survey, S ranch of Saloiioltuy, 

») Middled aid Road, Hill Scop 977, tonlo Park, 

California 9*025) 

Racant ataarvaclena of oalaalo aeoaio at varloua 
volcaneai auggaat that fcanonlc truer raiults f rca tha 
auitalaod occur raaoa of ao-ealltd lung-parlod eVenti or 
low-fiaquancy oaanto. Accordingly, va can view tha 
lorg-parlcd volcanic avaot aa tha olaaaotaty proceaa of 
trenor sad loltrprat It ao the lapulaa raiponaa of the 
iraaox-flincra 1 1 eg ayatoa. Wo proaant a atioelc nodal la 
which tha Murr* af Manor la the atomic raaonanea of a 
fluid-filled volcanic plpa irlggerad by aiceia gl a 
pressure. Tbt nodal conilata af thraa alananta, oaaaly a 
trigger Irg aacbanlsv, a resonator, sod a radiator. For 
■ itapllclty, va asaurna a haalapharlcal trtuer, cyltadrlcaL 
resonator, and circular radiator, oot In a vortical 
copflgunlloD with tfaa trigger capping the top of the pine 
and tha dlak-abaped radiator a hutting off Ira batten, 
Canaldorlog iho alnpli caoa of a sourca bvrlad i„ , 
honogaoMoa half apaea in than apply tha dlacrata 

wavo-nuuhir utbod to obtain a conplata npnaaatatleo or 
the growni notion reapooa* ot near and lalanadlala 
diet ansa a, Tha roaulta daooaatrate that tha diaplacental 
■Ctrl bated to the plpa dominated tha aoat-Mold noLleo 
will la that due LO tha dial la tepro aeatat Ivq D E the 
tnt oread Inti and Ear Heidi. The trlggar ItaolE baa a 
a miliar conlrtbutlen naloly llhltad to the field la th* • 
proximity of the source. Tbs characlttlttlqi dltplaud by 
the freo-surfaea roaponaa aaetva tree a atcoag lazuli | M 


algnstura In tha loaedlato vlclolty of tfia oplcaplor lo , 
wnll'dtvelepod haroeolc vara train demlnatad ^ lUylatfh 
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waval at larger distances. Ho clear ihosr arrival can bo 
daiected In the ayethetlc ttlaoogrsaB, Tha dlaplacoaont 
apactrua raflacta lha organ-plpa aodaa or tha conduit, and 
rha bandwidth aaaaclatad with lha donlnant apectrol peak 
of one too la eootrollad by tha coablnad losses due lo 
vlacout iLtaniut Ion fa tha fluid and alaatlc radlulon 
Into the solid, in tha caao of tha cylindrical aagoa 
colons cooolda rad, tha radiation lose la proportional to 
tha aquara of tha plpa radius, while the loaa rolatad to 
vlicona danplng la lovaraaly proportional La rha 8UI 
factor, Indicating that tha rolaltva laportanea of tho two 
loss oothanlMO lo critically dopandant on tho geometry af 
the nagni reservoir. Tho relative laportanea of tho plpo 
aod disk alananta, Ukawlao, to a function or tho conduit 
croio-aoct loo, Tbla ooggoatB the possibility of 
datanlelDg tha gaoeatiy or tha enures, aa woll aa tha 
radial Ion loaa and lo-altu nagsa vlacoalty frnn a 
coo portion of naar and far [laid obaaTvatlonB. 

J. Gaephya. Rea., B, Pspar AB5175. 

096u Surlara Wavaa 

GUHETRIG EFFECTS Or GL0IAL LATERAL HETERGGEHE1TY OH 
LOSG PERIOD SURFACE WAVE PROPAGATIOH 
Thorna Uy (Daps clean! 0 f .laolaglcal Eclanroa, 
llnlvarally of Hlchlgan, Ann Arbor, Michigan agios} asd 
Kline Xananarl 

Long parted Rayleigh wavaa fie a Iranian earthnuakas 
have large aoplicuda asynnalrlaa between alnoc-src and 
■ajer-arc arrival, (a.g fcand R.l at digital siltleoa 
lo the ailaulh ranga H20“w to Hbu 4 !. iha« B a.yanalrlaa 
ara ao large ao a factor of two ai a period of 25o a ac , 
ond persist te pailoda graatar than 300 aac. In aena 
c*aa», tha entire Raylalgh wave group arrival ipoulag 
polled! fron I0D te 300 soc Is either unit only 
enhanced In aoplltudo or dlnlnlahid te such a dograa 
that lha group arrival appears to be Hissing. The 
anplltuda annsallaa ara generally not occoapauled by 
olgnl leant phaa. annnallaa, Tho lrr M ular aclnthol 
dlatrlbuilan of tho acplltudo aiytmotrloo, and their" 
occur HOC. for ovanio with differed red nach.nl so. 
ond epicentre! acparailoai of aavaral hundred 
kllonatera, preclude on aaplanatiao of Uiooe 
abeervotlana by eaurco carp lax It,, Ev.nl. | B cho 
nHlLorreoaon and 5. pal do not produce alnllar 
anpl I tide aiynaairloa at >ha aaisa aULtono. Thn 
■na»ll.a ar. thu. nal likely due .a locus, l ng , Q d 
dafacaaalng propagation aHacta. Aa o prallnlnory 
luveallgation of tb« of facta af lotaral hotoragenalLy 
of uppar naotla velocity atruclnro on long period 
■urfaco wava ampliiudia, inrfaca wove raytracing 

«l"i r.c.dly proposed 
BlwbiL phoaa velocity dlatrlbuilwa. Ur.natU 
Eoalotlaa. frnn gc.at circle path. or. pr.dlciod for 
long propagation patha (a.g. njl. The particular 
niauod 1 dl *‘ rlbu 11011 of 1 «“»l velocity gradlintl 
tubdf !? UI " lflMll0B <i«ai«In.B whether 

11 •"?“«<!• aayemetrle. will ha ofaa.rvad 
kh«! IM *” ,nd "J"-"" arrival a, and whether 
ThI Ion* 1 fM "twill grail circle orbLLa 

J! ??° |' C P srlod Amplitude xsyxmalry ch.arved ,t XI p 
foe Uta Iranian aourca region (R,,.>dl,l [ a will. 

PHdlcad by th. raytracln, raaoli;. ^ UHac. of 
? Ii** 8 ! 1 ^ fot loum rtflUm || 4 i lQ 

Z h :\ s-rt T*“ ll,i ari 411 "U- 

5 ® s, aa -, xtsjsi s 

■•da from aurface wav... . other aaurca r„lon. 

Wva nop lit ode. anna Lies : 

J”!"* d,flU * rf Snuikaa.iara Ali.be. (8utf,ea wavaa 
lalatal hBiarogoMlty, gaoaetvle rocua.lb,)! 

J. Oaophya, Rea,, B, Fapqc 4 B 5055. • • : 1 
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Trovol Limoa fr-as lb uVunba i-ocordod at 
nolworka or ehorl-porlcid oulamanolars daplO)" 

AuoLral la huvo loon uau-1 tu utuJj 1IW ^ 

alrucluro of Uw nouMo bolow doplhu or I7W “■ 
alownooD-uiutaiioo curvu rtorlvml Trcse bi«ae U* ^ 

small dbvlullona rit« Uw aluunuHDOO pradlei J? H 

PAH! aodol or tslowvuuikl ond Andorson (1JB1I 
algniricaut. Tlw mint Irporlsnl foatur* 
docraono of ooru limn 0.5 d/Uph bolwaon dlaUK“ 
and 80°.Vuloclly l llLurtiig or aoiumograma fn»3 ■ w 
oxploalonii In Kucukli rocvidod at “■ inaiti 
nolJurkB IndUataa tliu oruuuiiw af two arrt»j 
al dloLoiicuu hutuuun 03" nml 9>° Mhoao 
by 0.60 I u 0.65 fiAhqs und whUli lnioraecl aL w 

or 07°. rivcuouod I* wuvo Holnoagraae | 

follUHV.nl To Array In t'uiiivla alao indi«WJ» »“ U 
of a ulnllQi' plionoeiunuii In iho anao dlaunt . 

Ifco Boparowi rofslniii, Tlw rooullu can M W j j.5ls 
HldonpruuU rap id ur nlinrp Inituoan in voi«*7 
3.0k AbouL 200 km aliovo Uia coro uonlie 

J. QoopHya, lie*., D, Kupor 401137 

6999 Qonaral (Lunar Graon GlABR) 

FORMAT ION OF APOLLO 15 GREEN Ol-* 83 BBA ° S 
J. Arndt (H Inara lag leches niRtltnt dar 
BitHt TOblngnn, 7400 TUblngan, Fodaral 
lie of Qomeiiy) , w.v. Engalhardt, J- H®** 

- Cabora And 0. Malar 

81 za fraquanay dlntributloni ot th * c 
eaot lone of graen glees beede In • th* 11 
tian of rogollth breccia 15427 have b,M 
terminod. Cross auction mediena of vitr ^ 4 (Pi 
rle and glaaay boada era O.JJ D ‘ 

respectively . Vitrophyrio bsade 007154 
aivaly olivine oryatala ot thtaa crysM 
phloally differant morphologleo- t,ith * 
tic nalt of green gl*ea corapoaltio" . 1 *** 1>| 
cooling retee have been da terra mod- 8 ^ ^ 
of 0.22 and 0.094 mra in diamete* cO°f • ^ 

Of 1 500°C/aac and 4200°C/se°. r ."*P“ ot ” Jjtl" 
the temperature range 1050 - 1°°° c ‘ ear 

oal □□cling rate for graen glM" fon °* 8b0 ^ l 
aured under controlled uonditi«i*«. lB J#fJ b** 41 
1°C/eeo, indicating that Junar grean ^ 

cooled in free flight hut in a hot 9 ^ ^ 
dlun. By controlled cooling ol ay 71 
glaaa wait droplets Iron abova th#. 
tanperetura, olivine' wwphologlaa ^ ^ w , 

produced which, are identical, to all* 1 .1 

nar vitrophyrio beads. On th# oth#r tacs » M" i 
heating synUiatlc glass sphataiMi _ JgD g t , 
ve been observed, which do npt i 

grean: glass, It follows that t ha 
have beet) continuously copl" fl ** ^ Jiirf'#'. '' 
heating. . it ip 'inferred thit.5 r> *_ : in 

. droplets' }i*Vb been erupted** 0 * ^ tB*j '"1 
terlor togathar with- a l* r 9 a jjji fiy th» ^ l| 
: 'odolihg hiptolrjrpE which ^^as'^ -j 

ternal teaturija and the »!*• 6 • 
tha green glass b##°a* *. ' , • '^'(j 

4. Oeophyai Basil B, F^Ref 



Magnetospheric 

Research and the 

History of the Solar 
System 

Hannes Alfv&n 

University or California, San Dicira, La Julia 
CA 92093 J ’ 

The Royal Insiinuc of Tcclinoinsy, S-inn -14 
Stockholm, Sweden 

Instruments in space make it now possible to oli^i-v* ^ 0 ■ 

■« — - — 'iiSKESZ 

X ray and y ray pans of the electromagnetic spectrum. This reveals that quke a 
few of the generally accepted asiroplmical concepts can n 0 longer be ™1 id But 

■" 0, ' de, , t0 und “ Wl,at we s “' 8 « «en.ial to clarify what laws of Id ' 
govern .he cosmtc phenomena. As (at least by volume) more than 9a.99% of he 

un, verse consists of plasma, plasma physics is essential. Another and at leasVa 
important a change m our basic astrophysical concepts is due to the in si, mev 
surements m the magnetospheres of the planets. These have demonstrated Tat 
cosmtc plasmas have propert.es drastically different from those that were ra he 
generally accepted as late as 5 or 10 years ago. These latter were based on , te 
class, cal heory of plasmas (by Chapman and Cowling an, I others, which was ad- 
tmrable from a mathemattcal point of view but unfortunately did no, agree ve y 
weii with experiments anti observations. Measurements in the laboratory and i , 
situ measurements by spacecraft have shown that plasma physics must lie con, id- 
ered mote as an emptncal than a purely mathematical science [ Alton |.j 8 | 
chap. . and IV. ,982]. In the following we shal. follow an essemittiv e,np“ical 
approach ro certain important astrophysical problems. 
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Aurora and Cosmic Plasmas 

, When a cnsniic pliisnm pL'nciriilc-s imo [lie 
lonnsphcre, aurorae are produced Tile auin- 
ra is not only one of ilu- most iHMinifu] plie- 
numenu in nature: it is also scieiiiihc.illv im- 
ponam berause ii gives us .in undersiaiuliug 
of basic properties ..r losmic pliisin.is. When 
observed lot ally ii is rapidlv i limiting in an 
erratic way: indeed, oiler i we cam mi preilici 
ils appearance Irom one niiimn.- m ihe neM. 
At die Same time, its large sc;dc projiL'iTies 

are regular: It is essentially coiilined lo ilie 
anroral zone, which is governed ljv i lie- 
can hs magnetic licit l; ii is associaicd with an 
electric current system which prudnccs niag- 
netic sionns. etc. 

In Situ Measurements 

Space research, espei inlly in .sim mcHsme- 
ments m the magnetospheres and sobir wind, 
has aeuionstralcfl iliai cosmic plasnuis Ixiskal- 
lyliave the same [jroperties. As must of the 
universe is tilled with plasma, (his means that 
when we observe aurorae we may gi-i inter- 
esting information about the cosiiios in gen- 
eral (see Aljvfu, I9HI, 

Extrapolation in Space and 
Time 

We have now learned how to transfer in- 
carnation, (o “iRiiuliitc" plasma phcmimena 
hserved in the lalxmilory to Uie rnagneto- 
pneres. There is good reason to continue the 
raiKiaiion into still more distant regions, 
such as inlersiclliir clouds (sec Figure I). Tills 
P per discusses how aneiiipu can Ik- made to 
aicc a similar translation backward in time: 
use our knowledge of present-day plas- 
88 to reconstruct those events 4—5 billion 
years ago by which the solar system presum- 
ably was formed. 

P IMPORTANT fields of plasma physics I 


table I: Formation of Plmcls/Sutellilcs From Interstellar Cloud, 


State of matter 
which is 

located at present in 

planeta/saiellites Kvolucionary Phkcss 


Dusty Plasma 


Planetesimals 


Satellites 


F.volutiiin of Interstellar Cloud 
Formation of Su n and Solar Nebula 

Evolution of Solar Nebula 


Plasmn-Planctcsimnl 

transition 


Accretion of Planetesimals 
to Planets 


^ Formation of Satellites around 
Planets occurs by a Repetition 
in Miniature of these Processes 
(starting with formation of nebula 
around planet). 


Radial Distance from Saturn 

r — i — . — , „ 3.5 


Main F.v olntionary Mechanism 

Gravitation 
Pinch Effect 

Electro-Magnetic Transfer 
of Angular Momentum 

Critical V elocity 

2/8 Contraction 
Cosmogonic Shadow Effect 
Rosscland Field 

Mechanical Effects 
Plasma Processes not 1 inportant 


Shephard! 
A-rlnjj j fl ny 


liMUlll 


H1WILI DIITAHCI 



l*M» FUIKUI 


f ft TihiIm a, 111 
| lien fiaoi bm 

■I II 10 


Tha ItMaau M Ik, 
«n» la paMtliHI 

to n do* tt Hilswlk 


miturii . Ma P ,etos phenc research has 
b] e in 7? to sudi an extent that II ii possi- 
essential pan> of the evolu- 

f the solar 8 y 8lci " » ■ 

ll0n of t l ia 8 neto spheric research. 
Pons nt . e *p* r i n l®nu also form an im- 
tion ft*?r L ^ is ' Further, extrapola- 
latorvST , ma gnetospheri6 and labp-' 
our r contributes to a revision of 
^UenL 0 , 1 ^^ douds * 3nd hence; 
Preach^!- ^>0 way it) which' we ap^ 
titatlon r m magon y- Tho transfer of infor- 
in (h(> to anpthei*. is!;shbwn . 


Evolution of Interstellar 
Clouds 

It is likely that hmg belure the pLnets/snt- 
ellites weie funned, the matter ihcv n.»w con- 
sist ol was part nf a dii«v iuteistellar tlou«| of 
abum t he same ty pe as iliusc- uhsuned tudav 
l iable It. By ext r.ipi.l, uing what we know 

Ir-mi m.igiieinsplierk. studies Kl . n . 

ei.il beliiivior ol plasmas in space tsec Figiue 
' t and combining this with mu pi i-sem in- 
creasingly sophist icated olisetvaijoiis of imer- 
sic-llar rluuds, we have a fait chance ul un- 
dei standing the evolution of such clouds, the 
formation nf .stars like the sun. and die for- 
mation 8 solar nebula " which surrounded 
die piiktii-siin. (The sceiuiio will lie- rather 
dilteroiii from ivhai has been generally be- 
lie veil before the new phase in cosmic plasma 
physics.) This evolution was governed by a 
combination of mechanical and electromag- 
netic lories {Alfvin, 1981, chap. IV]. It is es- 
sential to include the physics of dusty plasmas 

in such considerations. 

Evolution of the Solar Nebula 

Similar considerations hold for the first 
phase of the evolution of the solar nebula up 
to a very important event, viz., the transition 
from plasma ro “phuieLesinials." By plauetesi- 
mitls we mean small bodies like asteroids of 
widely different sizes (microns to millimeters, 
meters, kilometers, or megameters), which 
arc formed from (lie dusty plasma. The plan- 
cLcsinints laier aggregate to planets. This evo- 
lution is ruled exclusively by mechanical 
forccs-(cf. Table I). 

One of the processes dominating this evo- 
lution of the plasma phase yvas the transfer of 
parts of the solar angular momenLunt to the 
surrounding plasma ivhich yvas brought into a 
state of partial corotation. In this state, tyvo- 
lltirds of the solar gravitation was balanced by 
the orbital centrifugal force and one-third by 
electromagnetic forces. For the theory of this 
see Alfvin and Arrhenius [1975 pp. 151 and 
164, 1076, diap. 17, 18]. The factor 2:3 de- 
rives from the geometry of a magnetic dipole 
field. 

The Two-Thirds Contraction 

At the plasma-planetesima] transition, the 1 
electromagnetic forces vanished because the 1 
charge of the planetesimals yvas negligible. As 
the centrifugal.force was insufficient to keep < 
the plasma iit equilibrium with gravitation the 
result was a contraction by a factor 2:3. YVhen ‘ 
taler some planets produced satellites, a simb f 
lar process took place; for example, around * 
Saturn. • . 

From the chemical and dynamical proper- - t 
ties of the planetesimals it is possible to re- 1 
construct some of the properties of the plas- 1 
ma state before the transition. I f Iftier, (lie . F 

planetesimals aggregate to planets or satellites r 
much of die stored information is lost. 
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'I 1 CUS,nnR,,llit ■ sl 1 ,a, . ,u "’ s: «IW ii un fxumprL- Wiihu, and Msff- 

I km 9S f t L u- 1,reSC,M c ‘ ,n , d,l, * ,,,s satellites itiuy \.,rvv '■holes " in ,| lc 

Livnu ,r. ...... S„ imi . \\, Illis will. ,| u - .len>ily pr..|,k- ..I ilu- S.nm.u.u. ui'V 

d um,, by the I hkihiii airve M|..m //»/&,-, * |l'»82. personal conn mm k.U.or, 1 , „„L rc . 

Ejiwto tt „l. [I 1 W 8 ]) Extrapolating to cosmogonic conrliiions. yve assunu- il> ; .t a 
phenomena produced similar holes. Shrinking the distances hy 2:3. we ran evol.dn £ O.s- 
urn dniston us the 'cosrnngomc shadow" ul Mimas, the tiiiimiiiiin ui l.f.K as ihe 5 huil..yy < "o| 

S l 3rf e f H “ e u i msi ! l J tiei " coll,ra51 no « clearly visible in the photograph Figure to. i|, e 
between B am C. rings as the shadow of the shepherds mid the A ring, and the in- 

Shat, ° 1 ' 0f,he ««■ B Hug. entire T.iWe' I 


es over millinns of years gave a highly regular 
result— like the secular regularity of the auro- 
ra — and for the same reason: It was largely 
regulated by the magnetic field. 


Information Stored in the 
Saturnian Rings and the 
Asteroidal Belt 

Surprisingly enough, it seems that it is pos- 
sible to give a rather detailed reconstruction 
of events during an eariy phase oF the evolu- 
tionary history of system. The reason For this 
is the high degree of dynamic stability ofa 
population of small bodies in Kepler orbit;. 
As has been shown by Baxter and Thompson 
[1971, 1973] and by Lin and Bodenheimer 
[1981] collisions between particles in Kepler 
orbits do not give an ordinary diffusion 
(tending to smooth out the particle distribu- 
tion), but cause a negative diffusion. This 
means that collisions make the panicle orbits 
more similar so that a large number of stable 
circular rings are formed. The fact that the 
Saturnian rings consist of 10,000 if not 
100,000 separate ringlets confirms the the- 
ory. 

Hence, ihe present bulk structure of the 



The Plasma-Planetesimal 
Transition 

' The, plasma-planetesImaJ. transition wtu nisi 
one eveht.wfiich took place a certain in- 
stant: lt.wasi.scries of smalbscaje tranaitiqns 
of Individual cloudlets. Each transition was a 
rather rapid ?nd irregular process, llke.an 
aurora. But a long sequence of fuel) process- 


— ■■■■O ULLII 

formed at the plasma-plnncteslmal transition 
4-5 billion years a£o. 

Moreover, as the Saturnian ring is located 
inside the Roche limit, tidal elfects from Sat- 
urn prevent the planetesimals Tron accreting. 
: to satellites so that the direct product of the 
plasma- planeteslmaf transition is stored in the 
rings.' 

Another similar case is the asteroidal belt, ' 
where the density js extremely low. with the , 
result ihaL the formation of A pi a tie t (or sev- 
eral planets) is stijl in an early phase. These ' - 
two specimens of the planeiesimal phase are- . 
crucial to our attempts to reconstruct the evo- 
lutionary history pf the solar system, because 
they give detailed 1 information of the hlnsmn- 
planetesimal transition (compare Table J and 
Alfvin and Arrhenius [1975, 1976]). / 

. We know from observations of the Jovian . 
and Saturnian -magnetospheres that Satellites 


. ^‘S- 3' Photograph of the Saturnian 
nng showing some of the “cosmogonic 
shadows." Such shadow effects explain the 
bulk structure of the ring system. 

carve “holes" (actually produce toroidal emp- 
ly regions) in the plasma (see top curve in 
Figure 2). If such a process was active already 
at cosmogonic times, wc should expect that, 
for example, the satellites of Saturn should 
absorb plasma. After the 2:S contraction, the 
hale should be found as a "cosmogonic shad- 
ow" at 2:3 of the preseht-day distance of the 
satellites. 

Figure 2, lower curve, shows that at 2:3 c 
the distance of Mini as we find Cassini’s divi- 
sion, the most pronounced dark region in the 
ring (see Figures 2 and 3). Further, at 2:3 the 
distance of ^]nnus" (the co-orbital satellites), 
we find a npnimum which, jn the density 
curves (Figure 2), Is very pronounced but (Ijc- 
rause of insufficient contrast) is not always 
clearly visible in photographs (Figure 3). A 
further comparison shows cosmogonic shad- : 
ows, characterized by a 2:3 jronl racilon, in 
four .cases in the Saturnian ring (see Table 2). 

■ A similar study or die asteroidal belt shows 
three. similar cases of “shndow" effects, so we . 
have no less than seven cares which clearly 
show the cosmogonic shadow effect (see^ Ta- 
ble 2). Comparing the observed cod traction 
raUo with that which is theoretically predicted 
we find an agreement within a few percent. 

For details see Alfvin [1983, 1984]. j 


(font, oft p, 770) 
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Article (tout, from p. 769) 

TABLE 2; Cnsmugonic Shadows 

Saturnian ring from Hollwrg’s data 


Mimas 

Co-orbitals 

Shepherds 


Cassini Center 
Outer It 
Holbcrg min 
Inner B 
Inner C 



0.055 <0.050- 
0.600) 

0.035 


Average 0.642 a: 2% (Theoretically, a 4% 
correction should be applied to the 
contraction ratio 2:3) 


Astemidal 

region 

Jupiter 
Main belt 

5.18 

0.676 

outer limit 

3.50 


High density 

3.22 

-0.674 

outer limit 


High density 

2.36 ' / 

0.683 

inner limit 


Main belt 



inner limit 

2.20 


Theoretical value 


0.667 

(Alfvdn, 198 Hi) 


Cosmogonic Geology 

A further analysis demon'll rales that this 
means (hut we cm lcttniM met, with uniuik- 
ably high arnmu'V, physical processes at the 

f ilasma-pl.mrlesmuil transition, which must 
lave taken place 1-5 billimi veins ago. In 
other worth, the Saturnian ring should lie 
considered as a fossil from cosmogonic limes 
which U preserved Iwcaust: in the ring die 
diH'tision is negative. 

Geologists can recnnstiuil early events hy a 
study of ancient rock structure. Similarly, we 
tail use Sanimiitn ting in I'm million to reiftn- 
struct (ram of the evolutionary histury oi die 
Saturnian system, ‘rile asivroidat la’ll is a sim- 
ilar Idssil from which we can get c.wniinl itt- 
iiniuittion ;iIkiui the early suite of (lie plttttc- 
lui > system. 

Conclusion 

What has liceii said above has far-reaching 
cunsctiuem.es I'm our uiulerstumiing uf the 
evolutionary history of the solar system. We 
shall only mention a lew oi them: (1) the for- 
mation oi the planetary system and the for- 
mal ion of the satellite systems were basically 
similar processes; <2) the evolution of an in- 
terstellar cloud to the present planets/ satel- 
lites was governed hy electromagnetic and 
mechanical effects up to the plasma-planeiesi- 
mal transition and later exclusively by me- 
chanical effects; (3) the formative plasma pro- 
cesses were similar to the auroral processes in 
the sense that they consisted uf a long series 
or apparently erraiic local phenomena which, 
however, followed certain large-scale pat- 
terns. leading to an integrated result of » 
smooth buildup of the present structure of 
the sular system, and there is no evidence for 
large-scale turbulence or dramatic processes 
(as has been assumed in pre-space-age theo- 
ries); (-1| a further development or this ap- 
proach can be expected to lead to a more de- 
tailed theory of the formation of planets mid 
satellites and, hence, connect with geology, 
paleobiology, and related sciences; and (5) ex- 
trapolation backward in time will give us im- 
portant information about the structure or 
the solar nebula and the formation of the sun 
and, hence, connect with galactic astronomy 
in general; further, the possibility of an accu- 
rate determination or 4-5 billion year old 
events will give us information of cosmologi- 
cal significance (e.g., to whnt extent, if any, 
the physical constants have varied). 
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Implementing the Peer 
Review Process in 
AGU Publications 

Recently, Russell and /to#" [1 984] pre- 
sented a flow -diagram analysis of the 
AGU publication process indicating how 
publication delays naturally occur. Per- 
haps because of space limitations, their di- 
agram did not include some important 
control statements. For example, accord- 
ing to their diagram, all manuscripts arc 
either published or enter an endless loop. 
In fart, many papers end up elsewhere; 

As fish wrappers, in filing cabinets, or in 
non-AGU publications. (Accepted papers 
can end up in the same places, but they 
have the advantage of having been pub- 
lished in an AGU journal.) Significantly, 
the number of times the paper passes 
through Lite submission-refereeing loop 
(Nl) is not just journal dependent. Nj also 
depends inversely on «d, the density of 
Dogma in the paper. We are concerned 
with the publication process also and are 
motivated by reports (bat Ni is unusually 
large in the case or certain distinguished 
colleagues, particularly when introducing 
new concepts or criticizing older ap- 
proaches. Some suggestions arc ottered 
here to speed publication and consequent- 
ly in assist in the smoother functioning of 
the scientific method in geophysics. 

History provides numerous examples of 
the difficulty in publication of new ideas 
for example in astronomy [Opih, 1977], 
magnetic reconnection [Hungry, 1983], 
and field-aligned currents [Dealer, 1984]. 
Op/ienhtmer 1 1955] was well aware of such 
problems and reminded us of the need 
for moderation in his monograph The 
Open Mind'. 

Science ii novel ly and change. When it closes, it 
dies. All history teaches us mat these questions 
that we think die pressing ones will be transmut- 
ed before they arc answered, ili.il they will lie 
replaced by nthers, and that the very process of 
discovery will shutter the concepts that we today 
use to describe our piierlcnicni. 

Such an open-minded attitude seems to 
have been implemented in a practical way 
and to a surprising degree by Dealer 
f 1972) in his tenure as editor of the space 
physics section of the Journal of Geophysical 
Research (JGR). Dealer [ 1 972] felt that au- 
thors had a right to publish their work so 
long as ii met standards of relevance, clar- 
ity, and brevity: “The authors, on the oth- 
er hand, do have a right to publish their 
work. Their reputations as scientists, and 
hence their careers, are strongly affected 
both by their ability to publish and by the 
quality of their published work. There- 
fore, 1 feel it is important to somehow 
maintain the journal's standards without 
harassing the authors." Dessler warned 
that “Unless the editor resolves to keep 
the journal an open forum, it will tend to- 
ward publication of ideas that are judged 
by the referees to be ‘safe.'" 

Dessler resolved not to limit publication 
to ideas that "pleased the referees or that 
fell in with the majority opinion." Dessler 
frequently accepted well-written papers 
that infuriated some referees ana wel- 
comed the controversy and comments that 
naturally ensued. He often used only one 
referee to speed the review process. Most 
significantly, Dessler never asked the ref- 
eree for his opinion as to whether or not 
the paper should be published. Dessler 
asked the referee four questions which I 
have paraphrased: Is the paper well writ- 
ten? Does it contain new material? Is 
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proper credit given to related work? Is the 
abstract appropriate? 

By contrast, a referee for JGR -a « 
now asked first whether a paper is fully 
acceptable, basically acceptable with minor 
revision, basically acceptable but requires 
important revision, ntay be acceptable a f- 
r _ ■ i» ungn'finramP. Ac- 


ers. which appears on the reverse side of 
the Review Form. The Information for 
Reviewers contains guides for die comple- 
tion of a written review and includes 
Dessler's four questions as well as seven 
others. The referee is asked to determine 
whether the research is "scientifically 
sound," is presented in a "responsible 
manner," and is told to note that the pa- 
per “need not agree. . . with your own 
view in order to be publishable. 1 Assum- 
ing that the referee nas read these instruc- 
tions, one wonders how many referees can 
find "acceptable" views with which they 
cannot agree. Also, how often are scien- 
tific dogmas ever found unsound or irre- 
sponsible? 

Under Dessler's editorship, in cases 
where a distinguished senior author sub- 
mitted a paper it was usually reviewed by 
a graduate student because “the graduate 
student's advice could be easily ignored 
while the report or a senior referee could 
not. Only one paper by a distinguished 
author was ever finally rejected for publi- 
cation." Thus it is clear that Dessler used 
the peer review procedure only as an ad- 
visory tool and not as the final determi- 
nant of what should be published. No ref- 
eree can determine with certainty (on a 
scientific basis) what new idea will prevail 
in decades to conic. Tints it is not in the 
best interest of science to give referees the 
power to make such a determination. 

I have proposed to limit referee power 
by allowing an author to publish a disput- 
ed paper after he has heard the referee 
charges against it. At the same time, 1 
have also proposed allowing the referee to 
publish liis criticism or that paper. This 
proposal seems closely related to Dessler's 
procedure which led to rapid develop- 
ment of space physics and encouraged sci- 
entists to communicate in AGU publica- 
tions. 
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Referees and 
Controversy 

P, J. Baum has broadened the discus- 
sion of the peer review process, particular- 
ly as it pertains to the space physics sec- 


tion uf the Journal af Geophysical Recarch 
(JGR-A). The primary point raised by 
Baiuu is that the referees tend to be cau- 
tious with regard to the introduction of 
new ideas or ideas with which they do not 
agree. When asked to decide whether or 
not a paper should he published (rather 
than tlic decision being made alone and 
unambiguously by the journal Editor), ref- 
erees tend tu recommend against publica- 
tion of papers they do not feel are both 
sound and safe. 

This attitude on the part ol the referees 
is, 1 feel, exacerbated hy the present prac- 
tice in JGR-A of identifying the referees 
at the end of the piper. "The Editor 
thunks referee A and referee H for their 
assistance in evaluating this paper." The 
advantage of this practice is dear: the ref- 
erees arc rewarded fur their efforts by 
seeing their names in print and therefore 
are motivated to do a conscientious job 
when asked to review a paper. However, 
this practice has its negative aspects. By 
identifying the referees at the end of the 
paper, their status has been elevated near- 
ly to that of a junior author or a jimior 
edilor. If a rcieree receives a paper whose 
author is marching to the sound of a dif- 
ferent dm miner, would he he willing to 
recommend it for publication, have his 
name placed at the end of the paper iden- 
tifying him as a referee, and then listen to 
his colleagues say something like, “Why in 
the world did you ever let them publish 
that paper?" Instead, the referee of a con- 
troversial paper is most likely to recom- 
mend rejection. A Her several cycles of re- 
vision and rejection, the referee may final- 
ly give up and, in exaspetation, ask that 
the Editor not reveal his name at the end 
of the paper. Thus, the present practice 
of JGR-A of identifying referees strength- 
ens the natural inclination nf referees to 
reject papers with which they personally 
disagree or that do not appear safe. I be- 
lieve the practice of identifying referees 
should be discontinued. 

I would also like to suggest a slight vari- 
ant to Baum's suggestion linn a miunivci- 
sial but clear paper be published and the 
referee lie allowed tu publish his criticism 
of it. Something like this was done in the 
laic 1960’s as tan he seen l»v picking up al- 
most any issue of JlVtt-A l ruin that period. 
Once a paper was published, it was open 
to critical comment. Hardly an issue came 
out during my final years as Editor ihat . — 
did not have one nr two » ritual u>m incuts 
on some earlier paper. C'.rivicisnt thus went 
beyond publishing the criticisms of the 
referees. Critical comment. x weie immedi- 
ately accepted for publication and trans- 
mitted to the author of the p:t|K?r living 
criticized to see if he wished to write a re- 
sponse. If the ant hot replied, his reply 
was transmitted to the critic to see if lie 
wished to revise his comments. No refer- 
eeing was involved at any stage. Alter a 
few rounds in nrivate, a concise statement 
of criticism aim defense was at hand, the 
ensuing conn item ami reply were pub- 
lished, and the matter was regarded as 
closed. Running controversy was not al- 
lowed. I felt that this part of the journal 
was one of the most culert timing, and it 
certainly enlivened the journal and con- 
tributed to the Maintenance of big* 1 s,a,, ■ 
da i ds for publication. 
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Major environ mental concerns uf the low- 
level radioactive waste management opera- 
tions at Oak Ridge National Laboratory 
(ORNL) are that the groundwater in this lo- 
cation is near the soil surface and that there 
is a possibility of water infiltrating the dispos- 
al trenches at old solid waste storage areas 
(SWSA's). in the current SWSA (SWSA G). a 
group of trenches (49-Trench area) collect 
and hold water with seasonal fluctuations 
ranging from 1 to 2 m. This seasonal welting 
of the buried waste has resulted in the move- 
ment of w Sr to a surface stream within the 
disposal area. To reduce infiltration and pre- 
vent waste leaching, the entire 0.44-hn 49- 
Trench area was sealed with a bentonite clay 
cover in October 1976. Subsequent monitor- 
ing indicated that the cover had not. corrected 
the trench water problem, which suggested a 
faulty seal, an alternate recharge source, nr 
both. 

To improve isolation of the 49-Trench area 
from shallow subsurface (low originating in 
upgradienl recharge areas, and in suppress 
llie fluctuating groundwater, a French drain 
engineered barrier (see cover, this issue) was 
constructed in September 1983. The drain 
was installed in two sections having a design 
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Cover. A passive French drain (see news 
issue) has been installed at art 
uak Ridge National Laboratory low-level 
radioactive waste disposal .site to suppress 
ine Huc tuating water table. In die back- . 
Found of this photograph of The open 
ram, the filter fabric, monitoring Wells, . 
“dd crushed stone backfill can be seen 
uniig installation. In the foreground,. 

P olographs of, Hie 9 m deep.trench are 
■ n g taken with a remote-con (rolled cam* 
!r t0 *fitdy the shallow geologic structure 
ong (he 252-m excavation. (Tills photo : 
^tsfr C ?! Ur ^ ulct * ty E< C. Davis; Research . 

. ■ Member, Environmental Sciences Di-* 
hat ‘Hidge Natidrial .Uiborjitor^ 
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and 9 m, respectively, and an expected water 
table drawdown or 2 to 3 m at the deepest 
point. Discharge for each section of the drain 
enters small ephemeral streams which drain 
surface water from the site. The drain was 
excavated, lined with filter fabric, backfilled 
with crushed stone, and covered with a 0.6-in 
layer or excavated material in 17 days at a to- 
tal cost of $153,000 ($60Q/m of drain). Post- 
construcuon water level monitoring in wells 
throughout the 49-Trench area indicates that 
the drain has suppressed the groundwater to 
a level below the bottoms of the waste trendi- 
es (4.9 ni) over approximately 50% of the dis- 
posal site (within a 60-m distance of the 
drain). In addition, five trenches have been 
completely dewatered and no longer become 
saturated during periods of heavy rainfall. 

From an economic standpoint the passive 
French drain was judged to offer consider- 
able cost savings over odier remedial actiuns 
considered for the site (for comparison, rock- 
filled caissons, $682,000; slurry wall. 
3168,000; buried waste, $1,000,000). The 
drain requires no operation or maintenance 
costs, has achieved a maximum groundwater 
drawdown of 4 tu in the northeast corner of 
the site where tiic ttvo sections of tite drain 
intersect, and shows promise as a future site 
stabilization technique for problem trenches 
in ORNL’s solid waste disposal areas. 

ORNL is operated by Martin Marietta En- 
ergy Systems, Inc., under contract DE-AC05- 
840R2I400 with the U.S. Department nr En- 
ergy. 

This news item nas contributed by E. C. Davis 
and R. G. Stansfield of the £in<itoiimr>i/ii( Sci- 
ences Division of Oak Hidge National Laboratory, 
Oak Ridge, Tenit. 

Continental 

Drilling 

The National Sue me Foundatiun (NSF) 
nmv is considering a proposal to begin initial 
studies on a 10-km drill hole, deeper than 
any drilled iu tlic United States to date, to be 
located in the southern Appalachians. Earlier 
this year a National Research Council (NRC) 
committee reiumme tided that this area— a 
thin-ci usi overt lirust region— should be a 
first priority if and when monies are made 
available for deep drilling project*. 

It NM : accepts the proposal, funding, re- 
portedly S2 million, will he made available to 
pinpoint the specific drill location and to de- 
velop the necessary base of regional informa- 
tion needed to conduct the drilling opera- 
tions and scientific investigations. NSF is ex- 
pected to reach a decision soon. 

According to NSF, this proposal is but one 
of some $20 million worth of proposals sub- 
mitted for deep drill projects. NSF currently 
lias been allocated approximately 37 million 
in fiscal year 1985 for deep drill activities un- 
der lite Continental Lithosphere program in 
NSF’s earth sciences division. Leonard John- 
son was recently appointed director of that 
program. 

Although the concept Tor such a program 
wns first developed in the early iQtiU’s, this 
first deep drill project could be the beginning 
of what is envisioned as a long-term national 
program or continental research drilling lo 
answer basic scientific questions. NSF would 
be the lead agency responsible for overall 
management, while two other departments, 
the Department or Energy (DOE) and the 
U.S. Geological Survey (USGS), would also 
share responsibility. The three agencies for- 
malized their cooperation on April 2 when 
they signed an interagency accord (Ear. May 
22, 1984, p. 361). DOE has already conduct- 
ed several drilling projects through iu Office 
of Basic Energy Sciences. In September, DOE 
completed a well at Long Valley Caldera, Cal- 
ifornia, drilling to a depth of 856 m (Eos, 
September 2J>, 1984, p. 721). . 

Support in Washington for a national drill- 
ing program appeara to be running at an. all- 
time high. The White House Office of Sci- 
ence and Technology Policy (OSTP) has re- 
cently given the concept its endorsement and 
was instrumental in planting the seed money 
at NSF to begin preparatory studies. Mbre re- 
cently. the Senate showed its support m the 
form of Senate Resolution 439, passed in the 
early morning hours of October 3 in the Sen- 
ate's scramble to adjourn. In the resolution 
(See box), nlhe Republican and two Demo : 
mifc senators— led by Senator- Larry Presilcr 
(R-South Dakota)— expressed their approval 
of a national program of scientificcontinent.il 
drilling. In « unnn.,1 move, pMJ' 
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the southern Appalachians, a geologic area 
which extends through the Carolina*. Geor- 
gia, and Alabama. Given funding, according 
to CSDC, this drilling program could get un- 
derway in FY 85 with drilling operations be- 
ginning in FY 1986. A preliminary study sug- 
gested that it would take tip to 3 years at a 
cost of $40 million for drilling alone. Scien- 
tific activities could add an additional $20 
million. 

According to the CSDC report "Priorities 
for a Nationaj Program of Continental Drill- 
ing for Scientific Purposes,” the major objec- 
tive of the Appalachian drill will be to evalu- 
ate and verify the current model of over- 
thrusting tectonics. A better understanding of 
the thrusting meciianism could be obtained 
by actually drilling through the thrust sheets. 
Iftlie sedimentary or metasedimentary Paleo- 
zoic rocks found hclow the thrust sheets are 
or the same type found to the west beyond 
the sheets, then the thrusting hypothesis will 
have been verified. 

Samples will be taken of the ovcrihrust 
sheet itself, the younger sediments lying be- 
low, and the deep basement below that. Pre- 
vious studies suggested that a 10-kin hole 
should be drilled in two phases. The first 
would be a narrow-diameter hole to approxi- 
mately 2,400 in. Tlic second stage would he a 
largcr-diametcr hole (approximately 46-61 
cm) to the proposed total depth of 10 km. 

Basic scientific research that has been (mi- 


Ill Congress: 

Drilling Resolution 

Tiie following is the text of (he resolu- 
tion on cntuinemal scientific drilling 
passed by the Senate and the House of 
Representatives and signed into law by 
President Reagan on October 12. 

". . .1 hilt to express the sense of the 
Congress that the CnmtiiL-nini Sriciilifii* 
Dulling Program is an iuipunnut national 
scientific endeavor, benefiting die com- 
merce ol the Nation, which should lie vig- 
orously pursued bv govei mueiu and the 
private sector. 

"The Continental Suomi fit Drilling Pro- 
gram is an impotiam iiiiiioii.il scientific 
endeavor that is vital to the nmler stain ling 
| of the geologic evolution of the Enrih and 
the economic value of its resources; 

"The most effective ami efficient menus 
of lealimig die fillies: pot omul III the 
Continental ScicUlihc Drilling Program is 
through a cooperative efTon bv the De- 
partment of Energy, the National Science 
Foundation, and the United States Geo- 
logical Survey; 

"Many important commercial and scien- 
tific advances may result from the Conti- 
nental Scientific Drilling Program; and 

"Many foreign nations are engaged in a 
comparable deep drilling program, and 
cooperation and coordination would be 
beneficial to United Slates efforts. 

"It is the sense of the Congress that — 

(1) The Continental Scientific Drilling 
Program is an important national scien- 
tific endeavor by the United States which 
should be enthusiastically implemented 
through a joint cooperative effort among 
the United States Department of Energy, 
the National Science Foundation, and the 
United Slates Geological Survey; 

(2) The private sector should be encour- 
aged to support the Continental Scientific 
Drilling Program and the participating 
agencies should solicit appropriate private 
sector participation in such Program; and 

(3) The United States Government 
should cooperate to the extent practicable 
with the international community in de- 
veloping this important scientific and 
technical activity.” 


posed includes studying active silicic caldera 
systems, fossil silicic caldera systems, and in 
situ stress regime studies, as well as research 
into the petrology of the rocks associated witii 
faulting. CSDC emphasized, however, that 
the program has no resource objective al- 
though private Industry would certainly be 
Interested in the results. In addition, the re- 
sults, which might apply to other thin-crust 
overUirust areas of the world, already have 
been requested by scientists or other nations. 
Subsequent downhole studies also have been 
proposed. 

Another proposal currently under review 
at NSF concerns the long-term managment of 
a national , program of continental drilling, 
wipich could include tlic proposed Appal.i- 


on Earth Sciences in Washington, D. C., on 
October li, Raleigh emphasized that she 
DQSECC proposal is related to the recommend- 
ed Appalachian drill only insular as this site 
would represent one well in a long-term na- 
tional effort that the DOSECC group hopes 
to manage. As is inevitable, there lias been 
some discussion within the geological commu- 
nity about whether large amounts nf funding 
should be spent on one deep hole or spread 
out among many smaller wells. Thus far, 

DOE's approach to continental drilling has 
been the latter . — DWR 


Alaskan 

Oceanography 

Physical oceanographers, chemists, and bi- 
ologists will soon begin studying the sea* 
around northern Alaska ns pari of an inter- 
national effort to learn how increased fishing, 
oil and gas drilling, and land-based farming 
will nlfect marine life. The $2.5 million Na- 
tional Science Foundation (NSF)- funded 
study, called ISHTAR (Inner Shelf Transfer 
and Recycling in the Bet ing and Chukchi 
Seas), will involve scientists from die United 
States, Belgium, and Denmark. 

According to NSF, previous studies suggest 
that, despite a short growing season, the seas 
around the Bering Strait produce more plant 
fife (Iran most murine areas of the world. 
However, the source of mineral iiiiiricnls for 
this plant life nnd its destination in the food 
web or organic sediment is not well under- 
stood. The resen tellers will trace nutrients 
from the Yukon River and the deeper waters 
of the Bering Sea to the continental shelves 
of the Bering and Chukchi sens in an attempt 
to better under stand what hapjrcns to land 
and marine organic matter when ii enters this 
comiiicntnl shelf ecosystem. 

Preparation for the studs will begin snuti, 
with field work scheduled to begin in the 
spring of 1985. Taking pan in the study will 
lie suemiMs front tlic universities ol Alaska, 
Washington. South Florida, and Texas and 
the Braokhaveii Naiiunal Lahniaiorv. tn ad- 
dition, researchers from the University of 
Liege in Belgium and die University of Aar- 
hus in Denmark will participate, the pro- 
gram, funded by NSF* division of polar pro- 
grams, is headed by CL Peter Mr. Ray of the 
University of Alaska. 

Geophysical Events 

This is a summary of SEAS' Bulletin. P<9). Septem- 
ber 3(1, 1984, a publicaiion of the Smithsonian Insii- 
tution't Scientific Event Aim Network. The com- 
plete bulletin is available in the microfiche edition 
of Ecu as a microfiche supplement or as a paper re- 
print. For the microfiche, order document E8-1-010 
at )‘2.50 «U.S.) from AGU Fulfillment, 2000 Florida 
Avenue, N.W., Washington. DC 20U09. For die pa- 
per reprint, order SEAV Bulletin (giving volume and 
issue numbers and issue dale) through AGU Scpa- 
raies at the above address; the price is $3-50 For one 
copy of each issue number for those who do not 
have a deposiL account, $2 for those who do; addi- 
tional copies of each issue number are $1. Subscrip- 
tions to SEAN Bulletin are avaiUhle from AGU Ful- 
fillment at the above address; the price b $ IS Tor 12 
monthly issues mailed to a U.S. address, $28 if 
mailed else where, and must, be prepaid. 


Volcanic Events 

Erebus (Antarctica): vigorous explosions, 
clouds, and incandescent tephra. 

Mayon (Philippines): Explosive activity 
reintensifies; 73,000 evacuated. 

Api Siau (Indonesia): Seismicity and minor 
tephra emission since January; ash column 
and nutai ardentes in September. 

Home Reef (Tonga): Pumice from March 
eruption found 1300 km to the WSW. 

Ulawtm (New Britain): Mild sirombotian 
eruption. 

Rabat: t (New Britain); Seismicity, ground 
deformation 1 rates decline. 

Mariam (Bjsmarck Sea): Ash-laden emis- 
sions, incandescence, 

Unzen (japan): Eariltqunke swarm. 

Cam pi Flegrei (Italy): Afore M > 3 events 
with wider distribution, but seismic energy re- 


W O^Oclober 1.0 the Htm* of Repre- 
sentatives passed a similar respiuudn as an 
amendment td the Itiierior Departmentap- 
propriations biff;, this, hdlwasslg^pd into l(tw 
; by the president oh Prober 12. - 




chian well but was not developed specifically 
lyilh it (n mind. The DOSECC (Deep Obser- 
vational Sampling of Earth's Continental 
Crust) Group has submitted a 5-year proposal 
asking for roughly 130 million per year. Ac- 
cording to Barry Raleigh, director of the La- ; 
mont-Doherty Geological Observatory and . 
proponent for DOSECC, the group's primary 
objective is lo manage die program for NSF 
with ah emphasis on the srientifi.c polynia! of 
such a long-term effort. . • j. 

Speaking at a briefihg of the NRC s Board . 


lease unchanged and uplift slows.* 

Etna (Italy): lava flown, urombolian activity, 
and asli emission. 

- Kjlaucn (Hawaii): Phase 25; highest foun- 
tains or 1983-1984 eruption; teptirn. 

Mount St, Helens (Washington): New lobe . 
in collapse zone on composite dome. 

Villarica (Chile); Brief ash eruption; in- 
creased seismicity. 

Atmospheric Effects: 2 years of Ildar ilaia 
from Crcmiarty summarized. . ' 

ML Erebus Volcano, Ross island, Antarctica 
,(77. '75*5, W.iyE). The following is a .report 
from Philip Kyle and jOrgen Kienfe. All times are 
UT. • 

"Brief reports from technical staff operat-' 
ing seismic instruments at Scott Base and in- 
fra sonic equipment at McMurdo Sound iindi- 

; News (cohconp'77%) 
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NeWS UonU/rom p. 771) 

cate a significant, change in eruptive activity 
at Mt. Erebus. 

“Mt. Erebus, the southern most active volca- 
no in the world, lias contained a convicting 
lava lake since 1972. The semicircular lake in- 
creased in sire, reaching altoul GO m in length 
by 1976. Since then, little change in size has 
occurred. Activity associated with the lava 
lake has consisted of quiet degassing with 
emission or about 230 metric tons of SO* and 
21 metric tons of aerosol particles per day. 
Two to six small strumbolian eruptions oc- 
curred per day, often ejecting bombs of au- 
orthoclase phonolitc onto the crater rim, 
about 220 m above the lava lake. 

‘The reports indicate that starting on Sep- 
tember 13. u number of large explosions 
were recorded by the International Ml. Ere- 
bus Seismic Study (1MESS) network situated 
on the volcano, by infrasonic detectors in 
Windless Bight (about 2U kin away), by tlic 
WWSSN seismograph at Scott Base (37 km 
distant), and by a tidal gravimeter at South 
Pole station (about 1400 km from Ml. Ere- 
bus). Previous strombolian activity has gener- 
ally been too weak to record except on the 
IMESS seismic stations. 

"From September 13 to 1 7 the volcano was 
very active, with 8-19 large explosions (re- 
corded on WWSSN, IMESS, and infnisound 
instruments) per day, decreasing lu 2-8 per 
day during September 20-25, then increasing 
again to 12-27 explosions per day during 
September 26-29. Numerous muslirnom- 
shaped clouds were reported and were esti- 
mated to rise ns much as 2 km uIhivc the 
Giiminit of the 3794-m-tiigh volcano. Observ- 
ers at McMurdo, 37 km S\V of tlic volcano, 
rc|Miricd hearing explosions on ,Si'[iieniber 16 
nt 0139, and September 20 aL 1 133 and 1 135. 
Slight earth tremors were also felt there. On 
September 17 at 1010, a bright summit glow 
was ohserved from McMurdo Sound. Six 
minutes later, incandescent bombs were eject- 
ed to about tiUU m above the summit; observ- 
ers at Butter Point, 70 km IVoin the volcano, 
reported seeing incandescent teplira from 
ibis explosion, which produced one of the 
larger infrasonic and seismic signals of the 
eruption sequence. 

"Ash covered the NW side of the volcano 
down to 3400 m dev at inn. Fiona roles around 
the summit crater showed a snbstanii.il in- 
crease in activity. A 300-500-iit-liigh very 
narrow plume was observed lower on the E 
flank (1800 ni?j. Observers suggested dial it 
might have been a geyser." 

Informal inn Contacts; Philip K. Kyle. Co- 
ordinator, IMESS, Dejil. oT Conscience, New 
Mexico Institute of Mining and Tcchnolngv, 
Socorro, NM 87801; Jurgen Kieide and 
Charles Wilson, Geophysical Institute, Uni- 
versity of Alaska, Fairbanks, AK 99701. 

Mayon Volcano, Luton island, Philippines 
f/J.26’Y, 123.68*E). All limn are local ( = UT 
+ 8 hours). The following, primarily from Olim- 
pia Peila, supplements the preliminary report in 
last months bulletin. 

“Eruptive activity started September 9 at 


Scholarship Assistance 
for Minority Students in Earth, 
Space, and Marine Science 
1985-1986 

The American Geophysical Union is 
once again pleased to participate in the 
American Geological Institute's Minority 
Scholarship Assistance Program. Ap- 
proximately 70 awards from $500— 
$1500 are expected to be awarded for 
this term. 

Eligible candidates are: 

• Graduate or undergraduate students 
with good academic records; 

• Enrolled In, or applying to, an accred- 
ited Institution to study earth, space, 
or marine science; 

• American bom Black, Native American, 
or Hispanic students who are U.S. 
citizens 



For a finer for your student, call or 
write to: 

Members Programs a American Geo- 
physical Union • 2000 Florida Ave., 

N. W. • Washington, D.C. 20009 ■ (202) 
462-6903 

For applications, call or write: 

Andrew <1. Verdon, Jr. 

Director of Education 
American Geological Institute 
4220 King Street 
Alexandria, Virginia 22302 
(703) 379-2480 

Application Deadline, February 1, 
1985 


1923. Initial activity was dominantly sirombo- 
lian, with incandescent spattering at the sum- 
mit and production of small lava flows. A 
mound of solidified lava inside the crater 
blocked the 1968 notch at the SW rim of the 
crater, so the small lava flows and initial py- 
roclastic flows (sec below) moved predomi- 
nantly NW. 

"A fairly strong eruption September 10 at 
2300 marked the start or vulcanian activity. 
Ash-laden steam clouds rose 5 km above the 
24G2-m summit, and a pyroclastic flow moved 
down to die NW, reaching 700 in elevation. 
Stronger explosions on September 1 1 re- 
opened (lie notch at the SW rim, so more of 
tlic later lava and pyroclastic flows moved SW 
than NW. The erupLion continued to intensi- 
fy. peaking September 13. Cauliflower- 
shaped asli-laclcn steam clouds accompanied 
by rumbling sounds reached a maximum 
height of 16 km befure drifting SW, W. and 
NW. Continuous volcanic tremors were re- 
corded, punctuated by explosion earth- 
quakes. Two lava flows emerged through the 
SW breach. One readied 500 in elevation ad- 
jacent to and W of the 1978 flow. The oilier, 
a little farther W, advanced to 1400 m eleva- 
tion. TEie new lava is parphyrilic augile-hy- 
persthenc andesite. 

“Activity gradually declined September 14- 
21. A mild eruption oil September 22 at 0502 
was accompanied by a volcanic earthquake 
felt at in tensity II on the Modified Rossi- 
Forcl Scale at the Mayon Rcsthousc Observa- 
tory, at 700 m altitude on the NW flank. A 
relatively quiet period followed. A very 
strong explosion September 23 at 0133 eject- 
ed voluminous ash-laden steam clouds that 
reached 1U km in height. Incandescent tepli- 
ra rose 2 km aliovc the summit and spread in 
all directions, covering the summit area with 
red-hm iculirn to about 1500 m elevation. A 
large notch was formed in the SE rim of the 
crater and a smaller one in the E rim. Subse- 
quent pyroclastic Nows were directed pre- 
dominantly SE and E, although some moved 
in other directions along galleys. Ash spread 
within about 50 km to the SW. W. and NW 
of the sin limit. Areas E and NE of the volca- 
no received most of tlic fine airfalt icphra 
generated by pyroclastic flows. The eruption 
continued to intensify until September 24. 
Voluminous ash emission, sometimes sus- 
tained lor 5 minutes, occurred at intervals of 
2-15 minutes and was accompanied by strong 
detonations and at times by electrical dis- 
charges. Maximum height of the eruption 
clouds was 15 km. On September 24, at IGI4. 
a nu£e nrdenie reached die nearest village. A 
large volume of pyroclastic flow material was 
deposited on the SE flank. The eruption 
started to decline September 25. Hv October 
5, activity was limited to weak steaming and 
Taint to moderate crater glow, accompanied 
by volcanic tremors and discrete earthquakes. 
Press sources reported reimensificaiion of the 
eruption October 6. Ash-laden steam clouds 


Recent Ph.D.’s 


Eos periodically lists in Formal ion an recently ac- 
cepted doctoral dissertation! in ihe disciplines or 
geophysics. Faculty members are invited 10 submit 
llie fallowing information, on institution letterhead, 
above the signature of tlic Faculty advisor or depart- 
ment chairman: 

(1) the dissertation title, 

(2) author's name, 

(3) name of the degree-granting department and 
institution. 

(4) faculty advisor, 

(5) month and year degree was awarded. 

If possible indude the current address and tele- 
phone number or the degree recipient (this infor- 
mation will not be published). 

Dissertations with order numbers, and many of 
-he others listed, are available from University Mi- 
crofilms International, Dissertation Copies. P O. 

Box 1764, Ann Arbor, MI 48106. 


Artive Remote Sensing of Ocean Parameters, Ah Engi- 
neering Sturts, J. D. Byrne, Optics, Dep. of 
Physics, Univ. of Miami, 1984. 

Aerosol Sampling Bias From Differential Electrostatic 
Charge and Panicle Size, M. A. jayjock, Allltos. 
Sci., Dep. of Phys., Drexel Univ., 1984. 
AnafyiH of Larami.it amt Younger Defamation of a Seg- 
ment of the Rig Bend Region. Texas, A. R. Muus- 
lafa, Dep. of Gcal., Univ. of Tex. at Austin 

1983. 

Application of Stable Isotopes iff Oxygen. Hydrogen, and 
Carbon to Hjdrogeorhemkal Studies, With Spfd.il Ref- 
erence to Canada Del On Valley and the Tutsan Ba- 
sin, S.-L. Cheng. Dep. or’Gcochein., Univ. 
uf Aril., 1984. 

Applications of Tileseismic Body Warn to Shallow Earth 
Structure, ). P. Stcfani, Dep. of Geophys., 

Stanford Univ., 1984. 

A reft'r Hate: Meteorological Aspects tf Long-Range 
Transport, W. E. Ranlz, Atmos. Sci., Dep. of 
Pliys., Univ. of Alas., 1983. 

Auroral Zone Thermospheric Dynamics Using Fahry-Perat 
Interferometer Measurements if the OI 15867k Emis- 
sion, R. J. Sica, Dep. of Space Pliys. and At- 
mos. Sci., Univ. of Alas. (M. H. Rees), Au- 
gusL 1984. 

Bom Inversion Applied to Refection Seismology, C.-Y] ' 
Lui, Dep. of Geophys., Univ. of Tulsa, 

1984. 

Bmken-Parmatinu of the Pulaski Thrust Sheet Near Pu- 
■ laskl, Virginia, A. P. Schultz, Dep. of Geol., . . 

Va. Polytech. Inst, and Slate Univ., '1983. 

. Characterisation of Aquatic Ust Attainment in Oklahoma, 


rose as much as 1.7 km above the summit 
and lava flowed 1 km from the crater. 

"Mudflows generated by rain destroyed 
three sections of the Legaspi-Santo Domingo 
highway roughly 8 km SE of the volcano. 
Larger mudflows on September 27 overran 
the same portion of high way. Two bridges 
were destroyed along the Malilipot-Santo Do- 
mingo highway, roughly 8 knt E of Mayon. 

As of September 30, press sources reported 
that 6,500 hectares of farmland had been 
covered by mudflows. 

“implementation of the Mayon prepared- 
ness plan was fairly smooth. On September 
10, the area within 6 km of the summit was 
declared off-limits and all residents were rec- 
ommended for evacuation. Oil September 12, 
the danger zone was extended to 8 km from 
the summit on the S and SW flanks. About 
26,000 people were evacuated during the 
first phase of the eruption. On September 23, 
the danger zone was expanded again, to 10 
km from the summit on the SE side and 8 
km from the summit around the rest of the 
volcano. All residents of that area were rec- 
ommended for evacuation, and the number 
of evacuees swelled to more titan 73.000 at 
50 centers. No casualties were attributed di- 
rectly to the eruption or mudflows." 

Information Contacts; Olimpio Pefta. Phil- 
ippine Institute of Volcanology, 5th Floor, 
Hizon Bide.. Quezon Blvd. Extension, Que- 
zon City, Philippines; Deutchc Presse-Agcn- 
tur; Associated Press. 

Apt Slau Volcano, Sangihe Islands, Indonesia 
(2.7FN, 125.48°E). All limes art local f * UT 
+ 8 hours). A(ljat Sudradjat provided the follow- 
ing information, supplementing the report from 
press sources in last month's bulletin. 

An explosive eruption on September 5 was 
preceded by seismicity and minor tephra ejec- 
tion. 

Rumblings were heard on January 4, Fol- 
lowed by an explosion that ejected ash. From 
February through April, rumbling preceded 
episodes of ash emission. On May 31 at 0724, 
an ash column rose to 1.5 km above the sum- 
mit. During the night of June 7-8, glowing 
lava fragments were ejected from the main 


TABLE 1. Number of ljucal Emihquakei 
per Mont It Recorded at Api Sian 


Month, I9H4 

Fix tin tic 
Fjinliqu ;ikcs 

Volcanic 

Earthquakes 

January 

62 

18 " 

May 

82 

57 

June 

200 

139 

July 

456 

85 


Data courtesy of Adjai Sudradjat. 

crater. On July 20. ash emission was accom- 
panied by rumbling. The number uf local 
scimsic events increased through the first half 
of 1984 (see Table I). Volcanic tremors were 
recorded August 24, although no surface ac- 
tivity was seen. Ash emission occurred Sep- 
tember 3 at 11447, producing an eruption col- 
umn that rose 6(H) in. Glowing lava fragments 
were occasionally ejected. Rumbling accompa- 
nied the activity. 

On September 5 at 0905, an ash column 
rose 4 knt from (lie main crater. N tiles ar- 
dentes flowed 2 km to the south and 1 km lu 
tlic west, witlt estimated volumes of 1.5 and 
0.5 x 10 a in s . One week later, ash emission 
was continuing and weak rumbling was 
heard. Ten volcanic and live tectonic earth- 
quakes were recorded daily ih rough Septem- 
ber 16. About 4500 people were temporarily 
evacuated from the south ami west sides of 
the danger zone but were allowed to work in 
their fields during the day. No casualties 
were reported. 

Information Contacts: Adjai Sudradjat, Di- 
rector, Volcanalogical Survey of Indonesia, 
Diponegoro 57, Bandung, Indonesia. 

Meteoritic Events 

Fireballs: SE, SW Australia; New Zealand; 
N Pacific Ocean (2500 km SW of Hawaii); S 
Florida, NW Georgia, central Kansas-Nebras- 
ka. W Nebraska, cenlial Oklahoma, W Ore- 
gon-E Washington, E Texas, F. Washington 
( 2 ). 


Earthquakes 


Sept. 10 0314 6.7 Af, 40.49°N 12G.78 B W 10 km nil N California 

Sept. 13 2349 6.2 Af, 35.76’N I37.4RE f> km Gnu nil Honshu. 

„ Japan 

Sept. 17 0909 6.5 Af, S2.07»S 1 78.3 LAV shallow S ni Remade: 

_ . , Islands 

Jsept. 18 1326 5.4 w/, 40.4 7°N 42.« W°E in km E Turkey 

Sept. 18 1703 6.8 A/, 34.00“N l !l.44 9 K shallow «.lf E coast of 

_ Honshu 

Sept. 28 0004 6.9 Af, 25-76‘S I7fl.l8 *w shallow S ol Fiji Islands 

Information Contact: National Earthquake Information Service. U.S. Geological Survey. Stop 
967, Denver Federal Center, Box 25046, Denver, CO 80225. 


C. L. Marshall, Dep. of Environ. Sci.. Univ 
of Okla., 1984. 

Chemical Evidence for Advection af Hydrothermal Solu- 
tions in Ridge Flank Sediments, C. R. P. Maris, 
Dep. or Geochem., Univ. of R. I.. 1983. 
Chlorine in Groundwater: Stable Isotope Distribution, R. 
S. Kaufmann, Dep. of Gcochem., Univ. of 
Ariz.. 1984. 

A Comparison of Seismic Properties of Young and Mature 
Oceanic Crust, M. Bee, Dep. of Geophys., 
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Proceedings in 
Atmospheric Electricity 

Lothar H. Ruliuke and John Latham (Eds.), 
A. Deepak, Hampton. Va. 1983. 

Reviewed by Leslie Hale 

It is widely accepted Lhat atmospheric elec- 
tncuy is a fundamental discipline of great im- 
portance; it is equally true that progress in 
some parts of this field has been erratic. It 
has frequently attracted bright young people 
who have left fur "hotter" areas. Specifically, 
it supplied much of the talent in cosmic ray 
physics, and, more recently, the field was dec- 
imated by the literally greener pastures in 
space science. Still, there rcimiins a hard core 
or serious workers who are convinced of the 
ultimate scientific importance of their field 
including relevance to other areas (inctenrol- 
pgy, space science, and possible relationships 
between them). 

Tlic very non tin i form series of bonks re- 
sulting from conferences held every 4 years 
°, r n ’ 0, ' { ; shirting in 1954 provides a history of 
the held in the postwar years and, along with 
U e 8 reat summary of work prior to 1972 in 
me book Atmospheric Electricity by Isrttel. 
makes up the most essential collection of ref- 
ercncentaterial. With admittedly gross over- 
simplification, 1 have tried to characterize 
turne ^ ^°°^ s ^ eat ** n K 11 P 10 the latest vo- 

The first two meetings were held on 
Am New Hampshire seacoast, in 1954 and 

58, under the auspices of what is now tile 
it Force Geophysical Laboratory. In the 
rat relatively slender volume a successful at- 
empt was made by an older generation (e.g„ 
wael, Swann. Wormell) to define the prob- 
.-5°* in *°nization, thunderstorm elecirifica- 
B n ’ ^nd the global electrical circuit. A young 
Vonne 8“t apposed his convective 
^ration scheme to the more established 
P ecipitaiton theories. The second volume, 
Drn*L,-* Cer * *hows a vigorous experimental 
a nA if P ro 8 rcs s in both the atmosphere 
Ule laboratory, with the appearances of 
mm ^ °l . quantitative data relating to 
j.. ° s P|?enc ions and fields, including those 
bghtning. Marx Brook and others dc- 
An i C ectrlfication involving ice particles, 
n™ , nous note was sounded by the an- 
Air p Cetnent 0n ^h* very last page that the 
the area* WM lerm ‘ nat ‘ n 8 ma jor support in 

snwu >m l ^, e ^^3 meeting in Montreux a 
SI erVO Umereflects toe decrease Ip ex- . 
^nmentai work resulting from reduced U. Si 
fm m ^ ul toe Increased eontribudons 
nio>t j countr *ea under bternatlonal aus- 
contouj f n ^ m ber of theoretical papers , 
earlier gains made ihii an es- 
the «^H- efereftce work: B,J.‘ Mason lead? off 1 
ice SSSr°^ elc «, rlfi cation With a paper oh, ; 

P epilation theory Which is rebutted ijy-. • 


C. B. Mi iorc and the section contains a spirit- 
ed — to say the least— discussion between Von- 
negm amt Russ Gunn on convective versus 
precipitation mechanisms. The last section is 
a promising introduction to “space electric- 
ity." kevnoted bv John F. Clark, who had re- 
cently translerrcd Iron) atmospheric electric- 
ity to space science, as so many did. 

A finely produced two volume set. Planetary 
Electrodynamics, resulted front the 1968 Tokyo 
meeting. Volume I, mainly on "classical" at- 
mospheric electricity, contains a number of 
fine survey papers buL, possibly because of 
fear of losing respectability, was so lightly ed- 
ited as to stifle controversy. Volume 2 starts 
with material on global (Schumann) reso- 
nances and contains some excellent but now 
dated papers on space electric fields and 
Nareisi’s early work on duster ions. 

The very large (and very ex|tensive) "yel- 
low book” resuhing from the 1974 meeting in 
Gnrniisclt-Parlenkirchen turned out to lie a 
delightful surprise, comparable only to Israel 
In its current value as a general reference 
work in this field. It contained a wealth of 
new material and was edited deftly enough 
that some controversial ideas are given an air- 
ing without denigrating the overall quality of 
the book. The published discussion was a 
very valuable part of the book, and space 
electricity was allotted a proper but not domi- 
nant role. 

For reasons not entirely clear, but I suspect 
related to funding, the latest volume, result- 
ing from a meeting in Manchester in 1980, is 
not up to the standard sei by the rest of the 
series. It is a collection of relatively uniform 
length camera ready “extended abstracts" 
without appended discussion, covering a se- 
lected group of the papers presented. This is 
not to imply that the quality of the contribu- 
tions is low, however. 

The part of the book on ions and conduc- 
tivity provides an excellent summary of this 
area up to 1980 and contains much of the im- 
portant stratospheric work it) this area, in- 
cluding the Heidelberg mass spectrometry 
work and material on clustering and aerosol 
formation by a number of groups. A longer 
review paper by Frank Arnold and Eldon 
Ferguson' provides a backbone that the other ■ 
sections are lacking. 

A good but too short introductory review 
, paper on electrification processes by Tony Il- 
lingworth raises the intriguing possibility that 
the precipitation-convecU'on controVersy may , 
be resolved in the happiest possible way, with 
both side? being right. 

Many of the contributions come across as 
"progress reports,” of dubious value it this . • • 
late date, I would hive preferred a format In- 
volving longer review pajicrs and shorter ab- . 

. streets of most pther papers inclpding^some • 
controversial papers which were edited out 
■ (including two 6f. mine) and at least some dis- _ 

f'rhc^iate date qtf publication isa reminder • 
that progress Is being jn?de ip atmospheric r;; 


elect ririty. There is only a bricl reference by 
Phil Kruler In the idea that a solermidal Max- 
uellian current (usually ntcisilv displacement 
current below liniiidercluuds)' is ihe rclaiivelr 
invariant electrical oui pm of ihunderduuds 
between lightning flashes and is more direcrlv 
related n> the elect nq,h\ sics die ilmnder- 
doud than electric held ur conduction cur- 
rent. This idea has undergone cunsiderable 
development since the Manchester meeting, 
and is certainly a great advance from die 
ideas or 1954 where ways were sought to 
eliminate from measurements the ‘'trouble- 
some influence current, " which now turns out 
to contain most of the action. I always 
thought Maxwell got too much credit for get- 
ting his name on the whole set of equations 
for contributing one additional term, but, to 
paraphrase what someone said about some- 
thing. "Oh. what a term!" 

In summary, the latest volume in the series 
fulfills the purpose of keeping the flame alive 
in a time of financial stringency and will cer- 
tainly be bought by libraries and others to 
keep a complete set. First time buyers would 


be advised first to obtain Israel and the vel- 
low bouk, in which tlic latest volume serves ,is 
an update. Perhaps we can look forward to a 
bouk Irom the recent Albany meeting more 
in keeping wiih the traditions of this impor- 
tant series. 

Leslie Hale is A. Robert A 'oil Professor of tin- 
trical Engineering nt The Pennsylvania State Uni- 
versify. University Park. 

Advances in Infiltration 

Donald C. Slack (Ed.), American Society of 
Agriculm ral Engineers, St. Joseph. Mich.. 

385 pp., 1983. S27.50 

Reviewed by Roberl Mansell 

During December 12-13 uf 1983, in Chica- 
go, the American Society of Agricultural En- 
gineers (ASAE) convened the National Con- 

Books (cent, an p. 774) 



MAGNETIC 

RECONNECTION 

in Space and Laboratoiy 
Plasmas (1984) 

Geophysical Monograph Series 
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E. Hones, Jr., Editor ^33 
408 pages • hardbound • illustrations 


Based on ihe 19B3 AQU Chapman Conference on Magneto .Reconnection, this 
volume offers a thorough examination of the subject area. A strong balance is 
made between review papers, those which describe basic principles, and papers 
on recent theoretical and observational advances. .Of special Interest Is major 
new magnetospheric observations made by the JSEE3 satellite. A question and 
answer session hajd during the Chapman Conference as wall as an appraisal 
session are Included In the Iasi section of the book. 
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ference on Advances in lulilirution. The stal- 
ed purpose of ilie conference was io report 
and evaluate recent developments in the 
movement or water into soil. Ninety papers 
were presented at the conference, bin only 3li 
manuscripts are included in this volume, 
which represents the proceedings for the con- 
ference. Six manuscripts cadi are presented 
under the designated topics of physics of in- 
filtration, parameters in iriFiliniiion equa- 
tions, special problems and phenomena, mea- 
surement or infiltration, applications in agri- 
culture, and applications in watershed 
hydrology. Brief abstracts are included for 23 
papers presented in poster sessions at the 
conference. 

A I O-page summary of the proceedings is 
conveniently provided for those readers who 
wish to obtain a quick ovet view and perspec- 
tive for published contributions. The purpose 
of the summary is ", . .to sclccL the key points 
or findings from the conference papers and 
to integrate this information under topical 
headings." These headings “resemble inn du 
not match" proceeding topics. Infill ration 
models were divided into basic equations of 
porous media How (nine papers), physically 
based models (five papers), and empirical 
equations (four papers). The author of the 
summary concludes that a major strength or 
the proceedings is the extension of infill ra- 
tion theory by a numltcr uf authors beyond 
overly simplified assumptions commonly asso- 
ciated with (uic-dimcnsinuul flow into liuinu- 
gcncoiix soil. More teal Lute cases arc present- 
ed which ui-ccnim lor multidimensional soil- 
water flow, prcfeiciHiiil How lit rough 
macre»|Hirc-s, air effects (multiphase flow), ef- 
fects or surf ace scaling, soil-water hystciesis 
and redistribution during the posiiiililiiaucm 
period, effects of slowly permeable subsur- 
face soil layers, and itre effects in frozen soils. 
Development ol simplified models fur condi- 
tion* more < (implex than one-dimensional in- 
filtration into litiinogcncuus soil is u suggest- 
ed need for future research. Another stated 
strength is the emphasis upon evaluation, 
spatial variability, and tr mpur.il variability of 
infill raiiun paraiucicts. Particular attention 
was given to hydraulic pioperties of soil as 
well as ui integral and cmpiiical jxuamctei*. 
hu pto Yemeni in (uirunieter evaluation is also 
suggested as a major need for I tin her re- 
search. A third staled strength is iinpmvc- 
■liciiL in die measurement uf infiltration in 
the field by use or tile direct techniques uf 
ring, furrow, and sprinkler iuliUiiuncters and 
indirect icchuimies involving time domain re- 
fleet umeiry and passive microwaves. Addi- 
tional improvement ill accuracy and efficien- 
cy of inftltiaiiciii measurement is fisted as a 
research need. 

The reviewer round two of the papers on 
multidimensional soil water flow especially in- 
teresting. Infiltration from irrigation furrows, 
trickle irrigation systems, subsurface disposal 
of effluent from septic tanks, and surface ap- 
plication of treated domestic wastewater by 
overhead sprinklers are but a few examples 
of situations in which only a fraction of a giv- 
en soil receives water application, causing 
flow to occur in two and Lhree' dimensions. 
Using quasi-linearized forms for the multidi- 
mensional form of the Richards equation, two 
differem authors presented analytical models 
for multidimensional infiltration. One author 


presented analytical models for two- and 
ihrec-dinicnsiuiial steady infiltration where 
water is applied to geometric patterns of 
"fractional wetting" ul the soil surface. At 
"shallow" soil depths the need for these mod- 
els, which describe the multidimensional as- 
pects of water lluw, was dearly shown. How- 
ever, below some characteristic depth, water 
from all surface areas nr water application co- 
alesces. At dial point, simpler models for 
nuc-d iinciisinn.ii in fill nil inn were shuwn to lie 
adequate. The secund author described a 
general analytical model fur transient two-di- 
mensional infill ration in which water is ap- 
plied at s|iedfied intensity to the soil surface 
in strips separated by zones uf evaporation. 
The niutlcl can he used for iiommiform and 
nonperiodic strip sources. The model is time 
dependent and capable of providing valuable 
insight into the transient nature of two-di- 
mensional flow from periodic strip sources 
with the simpler cases of uniform infiltration 
and evaporation. Both of these papers pro- 
vide important new concepts and mathemati- 
cal tools for improving the understanding of 
infiltration physics for multidimensional flow. 

Tliis book is recommended as an excellent 
resource book for recent developments con- 
cerning water entry into soil. 

Robert Mansell is with the Institute of Food and 
Agricultural Sciences, University of Florida, 
Gainesville, FL 3261 1 . 


The Morphostructure of 
the Atlantic Ocean Floor: 
Its Development in the 
Meso-Cenozoic 

V. M. Litvin (transl. from the Russian by V. 
M. Divid, N. N. Protscnko, and Yu. U. Rudz- 
habov), D. Rcidcl, Hi ugh am, Mass., x + 172 
pp.. 1984. 

Reviewed by Dennis E. Hayes 

The Mmphostnuture of the At Inn tic Ocean 
Floor is a useful review of the principal mor- 
phologic. tectonic, sedimentary, and geophys- 
ical features of the Atlantic Ocean. The treat- 
ment of these topics is primarily a descriptive 
one based mostly upon data collected by Sovi- 
et scientists. The book is a recent translation 
of a 1980 edition published in Russian and as 
such suffers in two important ways: (1) The 
material and views presented take virtually no 
cognizance of research done since the mid- 
1 970’s and (2) the actual translation is often 
awkward (fur exam file, platform tectonics in- 
stead of plate tectonics; ocean bottom spread- 
ing instead of seafloor spreading; batho- 
graphy instead of baihyorographical or. bet- 
ter still, morphology). 

V. M. Litvin is a scientist of international 
stature ant! his book provides a worthwhile if 
slightly dated descriptive summary of the 
morphology and evolution of the Atlantic 
Ocean Hoor. Although there are no new sci- 
entific insights presented in the book, the 
large collection of mostly Soviet references 
will be of interest to Atlantic Ocean research- 
ers. 

Dennis E. Hayes is with the Lamonl-Doherly 
Geological Observatory, Palisades, N.Y. 10964, 


: Geophysical ponograph 28 j 

. MAGNETOSPHERIC CURRENTS^); : 

■ ;'■'<[ f i , T, A. Potemra, Editor f 

MAGNETOSPHERIC CURRENTS $33 

illustrations • hardbound • 375 pp. 

The 37 papers in this volume are of value to scientists and students 
who are interested in the electric currents in the earth's and other 
planets' magnetospheres. The present research data in this field Is 
thoroughly consolidated and summarized and remaining questions 
are highlighted. 


•Early History 
•Introduction lo 

Magnetospheric Currents 
•Surface Observations 
• Near-Space Observations 


• Dislant Space Observations 

• Ionospheric Effects 
•Theory and Models 
•Plasma Instabilities 

• Current Systems in Other 

Magnetospheres 



RATES PER LINE 

Positions Available, Services, Supplies, Courses, 
and Announcements: first insertion $5.00, ad- 
ditional insertions $4.25. 

Positions Wanted: first insertion $2.00, addition- 
al insertions $1.50 

Student Opportunities: first insertion free, addi- 
tional insertions $2.00. 

There are no discounts or commissions on 
classified ads. Any type style that Is not publish- 
er's chuice is charged at general advertising 
rates. Eos is published weekly on Tuesday. Ads 
must be received in writing by Monday, I week 
prior to the date of publication. 

Replies to ads with box numbers should be 

addressed io Box American Geophysical 

Union, 2040 Florida Avenue, N.W., Washing- 
ton, DC 20009. 

For more information, call 202-462-6803 or 
loll free 800-424-2488. 


POSITIONS AVAILABLE 

Postdoctoral Poaidon/Oregpn State University, 
Research Associate (postdoctoral). aL Oregon State 
University's Cooperative Institute for Marine Re- 
sources Studies. Expertise in physiological and 
chemical ecology with interest in interactions of hy- 
drothermal vent fauna with the unique biogcnchcm- 
ical properties of their environment. Familiarity 
with aiatc-of-thc-art analytical techniques (GC, CC t 
MS, HPLC) highly desirable. One (1) year, renew- 
able Tor a second year subject to approval. Send 
C.V., names and addresses or three tS) references 
by 30 November 1984 to Director, CIMRS, Hatfield 
Marine Science Center. Newport. Oregon 07365. 

OREGON STATE UNIVERSITY. AN AFFIR- 
MATIVE AtrriON/EQUAl. OPPORTUNITY EM- 
PLOYER. COMPLIES WITH SECTION 503 OF 
THE REHABILITATION ACT OF 1973. 

Harvard Unlverslly/Paculty Position in Petrology. 

The Department of Geological Sciences, Harvard 
university, invites applications Tor a faculty position 
in petrology. Wc are Interested In persons con- 
cerned with the mineralogy and the major and/or 
trace clement chemistry oT metaniorphic and igne- 
ous rocks in relation to their geologic and tectonic 
setting. Experience with modern methods for the 
study nf natural racks, both in laboratory and in the 
field, is essential. The successful applicant must 
have the 141.1). degree by the lime nr appointment 
and dcnionsiratcdcapabililics to conduct original 
research and in leach both undergraduate and 

S raduatc students. The appointment will be made at 
ic Assistant or Associate Professor level depending 
on qualifications and experience. The 1984/85 sala- 
ry ranges arc $20, 60O— $28,200 for Assistant Pro- 
fessor and $30,600— $33,6U0 for Associate Profes- 
sor. Appointments are made for an initial term of 
up to five years. Interested applicants should semi 
ilia, bibliugrnphy, and names of three references to: 
Professor Adam M. Dzicwnnski 
Harvard University 
Heilman Laboratory 
2rt Ox fold .Street 
Cambridge, MA 02138. 

Harvard University is an equal oppommily/a for- 
mative action employer. Women and minoi iiics are 
encouraged to apply. 

Department of Geosclences/Universlty of Houston. 

The Department of Geosciences has permission in 
hire aL least one geophysicist to complement die 16 
members of our faculty 13 in Geophysics). This is n 
■enure track position with a starting date or August, 
1985. We are particularly interested in talking with 
individuals with strong backgrounds in theoretical 
and experimental seismology. Salary- and rank will 
determined on an individual basts. Applicants 
should submit: (I) a curriculum vita; (2) a brier 
statement oudining research interests; (3) a brief 
statement outlining teaching interests; (4) throe let- 
ters or recommendation; (5) a copy of graduate 
transcripts. 

John C. Buder 
Geosciences 

University or Houston, University Park 
Houston, Texas 77004. 

Several of my colleagues and I will be m the GSA 
meetings in Reno and would like to talk with pa ten- 
ds] applicants. 1 


the effects or oceanic uirrent and tln-mial/deniiiy 
structure on undersea systems using data collected 
from various platforms fur a variety of projects. 
The projects involve the collection, analysis and re- 
porting of physical oceanographic data directly ap- 
plicable to relevant Navy environmental require- 
ments. Up to 50% field duty may be required. 

Mutiplc vacancies Hi the GS-7, 9 and 1 1 levels are 
available depending upon qualifications and experi- 
ence and will remain open until filled. Salary ranee 
$17,221 10 133,139. y 86, 

Please contact (for required forms): Debra Sta- 
ples, #N00-72(84), Commercial 601-688-5720, 
Autovan 485-5720, or FI'S 494- 5720, U.S. Naval 
Oceanographic Office, Management & Personnel 
Division, Personnel Operations Branch, Code 4320 
Bay St. Louis, NSTL. Mississippi 39522. 

University of Utah: Slruclual Geology/Tectonics/ 
Teclonophyslci. The Department oT Geology and 
Geophysics at the University of Utah seeks applica- 
tions for a tenure track position in structural geolo- 
gy. tectonics or lectonophvsics. It is anticipated that 
this position will be filled in the assistant professor 
levcf, bur applications by more senior persuns will 
be considered. The post icm requires a Ph.D, with 
emphasis in structural geology, regional tectonics or 
tccionophysks.. The new faculty member will have 
the opportunity iu teach in the area of his or her 
specialty and may also be assigned Introductory lev- 
el courses. The successful candidate will be expected 
to establish a vigorous research program invoking 
graduate students. The person who fills this posi- 
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non will join an active program in structural geolo- 
gy and tectonics that includes both field projects 
and integrated gcology/geophysics ans mechanics/ 
fluid chemistry studies of structures in the western 
Cordillera. There is an excellent opportunity to col- 
laborate with oilier faculty in structural geology, 
sedlmeniulagy, geophysics, geochemistry and petrol- 
ogy. A vita, copies of publications, names of three 


persons that may provide references, and a letter 
outlining the candidate's research and leaching in- 
terests should be sent to Dr. William P. Nash, Chair- 
man. Department or Geology and Geophysics, Uni- 
versity ot Utah, Salt take Cuy, Utah 841 1 2- 1 183. 
Deadline for receipt uf applications is December 31, 
1984 with the appointment starting in September 

The University of Utah is an equal opportunity/ 
affirmative action employer. 

Montana Bureau of Mines Be Geology/Montana 
Tech. Applications are invited for a non-tenure 
track academic research appoint nicnt in hydrogeol- 
ogy to be filled at the research instructor or re- 
search assistant pmfessur level. 

This position will have broad research responsibil- 
ities in one or mure of the following areas: regional 
nnd site-specific hydroscn]ugic;il studies, 
hydrogcologic and hydroclicmital aspects of surface 
coal mining and reclamation, and assessment of 
aquifer clianirt eristics by aquifer testing and 
ltydrochcmical evaluations, flic position emails con- 
siderable field work mid will I* located in Billings, 
Montana. 

Candidates must have a Master's degree (Ph.D- 
preferred) in Hydmuculugy m a t elated science and 
at. least three years ul hydrogeological experience, 
with emphasis on analysis and quantitative aspects 
of hyrogenlogy. 

The closing date fot applications is November 12, 
1984. Salary will be $26,1100 — $33 ,000/year depend- 
ing upon education and experience. 

Applications with resume and names and phone 
numbers of three references should be sent to: Di- 


rector, Montana Bureau of Mines and Geology, 
Montana College of Mineral Science mid Technolo- 
gy. Butte, MT 59701. 


■ University of Houston is an equal upporiu- 
nny/alhrmaiive action employer. 

Faculty PosWon In Structural Geology/Tectonics. 

,nh^t D s eparUTle xi of Mart®. Earth and Atmo- 
spheric Sciences, North Carolina Stole University 

the Assistant or Aiso- 
uate Professor level in the area of structural eeolo- 
gy/teciomcs. The posiuon will be filled for iltebe- 

renilv , £« , ^H M ■ l98 r ,e ? n ' T,ie department cur- 
rently has 31 full-ume faculty, including 12 
geologists and geophysicists. 

The successful applicant will be expected lo have 
completed the PhD degree. Courses to be taught in- 
dude undergraduate structural geology as wefl as 
MsfoTr " ,tru “ u ‘? l . a "alvsis, lelTnK ofoc“r- 

fe WDCc!rf ^ ^^dp l ^l ,ly, ■ r jhe ad dliionaily will 

Sssss Kessi r - 

search project, at the MS anlphD 1^3 1 re 

»»eie^com|ileie resume and the names of at 
mluelff^i™ "n “ W V,V ' Ca f v ? roc , Starch Com- 

fc (9 rSS?- 2? ,( S - A PpttSn.2KoS{d. 

1985. M ,h a c ’ M,n g da,e of January 15, 

nn«?,^h»fc!iK >,lna « Slale University is an equal od- 
ponuniLy/affinnaiive action employer. ™ " 

T™"* track position is avalj- 
Mile in fie Department of Civil Engineering for an 
aislstoiil or associate professor with interest in Hv- 

™a Dut " includc ‘whing undergraduate Y 
and graduate courses, research and advising Re- 

ndat«4 B ' S ’ ,n Engineering or closely 

related area. Applicants with nrior ipar-hiiL * ■. 


An EEO/AA Employer. 

University or Wyoming/Depart inent or Geolog}’ 
and Geophysics. The Dciiutimcnl of Geology and 
Geophysics cnnnnagcs applications from students 
interested in pursuing graduate reseat ch in (lie 
fields nf igneous and met amorphic t tetralogy mid 
geochemistry. Current research topics, involving 
field and laboriitory studies, include: Island arc and 
continental volcnnics, licit ugenesis uf granitic and 
nnurthtisiiic rocks, evolution or I lie Aitheitli crust, 
pctrogcncsis of liiyUiuiilc rucks, mid 
gcnthcrmnntciry and gcuhaitiiiieiry as applied to 
the evolution nfomgvnic n-rrmies. Facilities include: 
an niudyik-nl geochemical lab I nr whule-tuck and 
nacc element analysis, u folly mile minted CAMtCA 
micro probe, two |OEI. scanning electron micro- 
scopes, a thermal inni/mlnn mass spectrometer for 
analyzing Rb-Sr, Sm-Ntl, and U-Tli-lfi isotopes, a 
microiltcrmnnictry lab, and an experimental petrol- 
ogy lab. Applicants should contact: 

Pclrology/Gcuchcinisiry Program 
Department of Geology anti Geophysics 
PO Bux 3000, University Station 
University of Wyoming 
Laramie, WY 82071. 


Marine 

Superintendent 

Lamont-Doherty 
Geological Observatory 
of Columbia University 

Tha Lamont-Doherty Geological 
Observatory, a major earth science and 
oceanographic Institution, seaks an 
experienced marine superintendent to 
oversee the operation of its 210 It- 
ocean going research vessel R/V CON- 
RAD. The marine superintendent 
manages selected aspects of ashore- 
based office that is responsible lor 
logistics, budgets, personnel, and 
other aspects of the CONRAD's year- 
round operation. 

Applicants must have experience In 
managing ship operations, preferably 
oceanographic vessels. Sea going 
experience and possession of an offi- 
cer's license Is highly desirable.. • , 

PleaBa send resume and.sale f y 
requirements to Mary Burton, Lamont- 
Doherty Geological Observatory, Pan- 
sades, Newark 10904 . • ,• 1 • 
Columbia Unlvarally.la an BlllrmsUve/ 

, ’ f . aclloo aqdal opportunity employs/ 
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OCEANOGRAPHER 

GS-1360-12, 

SALARY $30,549-$39,711 

physlMl oGearagraphef with experience md intM In Srch 3 

pSdlngSoffi 

producl; nld tnobtalrdng subject proLdurifonh^luc“ 

reporting results through published technical 
bri «"^ Applicants 

b ®9 ree ln oceanography or related disciplines, and a 
of three V“ rs of professional experience or graduate 3 
eduaHo n^ o r a con ibiriahon of both. QuallHed applicants should 

IJ™ 0c * an Research and Development Activity NSTL 

K ™ : C ° de M0 ° r W 688 «« fo“ppllS' 


^ ™ Art EEO Employer 

Hl 8 h Observatory Scientific Visitor Pro- 

Scwnnfc ««*or appointmenu at 
foe High ^udeOUKi^aiory are available for new 
and established Ph.D s for up to one year to carry 
oui research in solar physics, solur-tcrrcsmal phys- 
ics. and related subjects. Applicants should provide 
a curriculum vijac, including cduraiion, work cxnc- 
n ^, l ? re ’ prjhittauons, ihe names of ihrec scieniisis fa- 
miliar wilh their work, and a statement of their rc- 

a 'hJJ- Applrcalions must he received by 15 
•J985 and they should he sem io: The HAO 
^omniiitec. High Altiiude OJ»cnatorv Na- 
KJS* Aimosphcric Research. P Ci. Box 

3000, Boulder, Colorulo 80307-300(1. 

NGAR is an Equal Opporiunitv/Afliiniaiive Ac- 
lion Employer. 

YaJe Unlveralty/Solid Earth Geophysics. The Dc- 

^railnnl f ‘‘i'* 1 f ^ icoplivsiis is soliciting all- 

pfkaiions for a junior faculty pcs u ion j n solid carik 
m U l l,cs lu in the academic year 1985- 
.i/™ of l l n,l ‘ r S s1 « n die (Icjuriinem include 
nh!.S g> ' c *P l : ,,! ‘ ,l ' ,n RmjdiysKs, iiiechanioil and 
pnjsical properties of locks hiu! ntim-nds. gcumau- 

lac U nul ll ' Sl . lS ,' :ukI 8 cortc 'V- Glirriciilmii vi- 

, * 1 ? ° r ,hrc e or more 

Lsfi i 1 - 1 •* J5 m . b y December I, 1984 to 

l " 1 ' f - l **V ik jwrlinciii of Gc-.+i 

Bavcn SSl?' Yj * L UnivCrall >'' l,6b<i - Nch 
liJ a«ui“^ rS L > ’ “ an "l 11 - 11 °pp« , rti , iiiiv/alTiriiia- 

Posidactoral Poailion/Naval Postgraduate School. 

l lie Ocean fiiihulcncc laibnrainiy has available a 
postdoctoral jvisiiion for a person imeiesicd in ihe 
analysis and inter prctai ion of ucc-anic turbulence 
aaia. | he icnut e is for one or two years. T he sue- 
ressful candidate should have a Ph.D. in physical 
oceanography mid ail hough cxircrx-mc with turbu- 
leiwc data is prefcrrable ii is iioi essential. The op- 
portunity for mvulvenicni in data gathering exiiedi- 
S"« , n ' s P awilallle. Resumes ran lie sent lo Ur. 

wreck, (axle OH l.jr, Naval Postgraduate 
School, Monterey, GA 93943. 

A A/ EOF., 

Ph.D. Scienlial I/!Ilgh Altitude Observatory, Nn- 
iional Center for AlniONpherle Research. Coil- 
uuus (xah indciK-itdem and collalxiraiivc mentcli 
fg y 1 ," 1 ‘"idersliiiiding a In mid vui iciy oi snlm- and 
j...',,. “Mrophystial lilinmaiciiii, esin-cially ilmst- 
hi vu l ving ihc tl yt ui m h ul lx-luviur uf uiHgiiciizcd 
pmsiims. Develops aualyiicul and numenLii] lecli- 
mques Jot the desiiipiinn of inacnucnpic mid mi- 
croscopic plasma tmiuci ties mid applies these tech- 
V? Hu *l. ie * involving ilicoreik-aJ modeling and 
,0, } a ira f 5r P r Wuliiui iif the solar interior, so- 
mtcrpkuteiary medium, mid related 
“WksI .Should have research experi- 

rwe m Iheorcticul studies or nmgitcii/ed plasmas. 
Pwition ava^kiMe: W 1/85. Salary: $27. 1 n-l-$4U,ti56/ 
iliTTj. SClen1 . \ .appuiMnicnw nrc for terms up lo 
niv,V- C ? r,: individuals may be appointed lo the 
ncfordnnce with UCAR arien- 
Ma J?. Cy- Apphcnilons should be sent to: K. M. 

^ 3uo °- ■«*««■■ 

empfoyer” D " 0 PP tjr, uniiy/:iflirniaiivc action 

Dean of Oceanography 
Oregon State University 

Oregon State University Invites 
nominatlon8/appllcatlons for Dean, 
College of Oceanography. The 
aean provides leadership to a 
graduate college of oceanography 
with 93 faculty, 80 students, and 
excellent research facilities In . 

CorvalHa and Newport. Salary 
Dependent upon qualifications. 

Tenured, full-time appointment, 
completed applications for the 
position should be received by 
December 31, 1984. Oregon State 
university is an AA/EO employer 
end encourages applications from 
. jemales and minorities. Address: . 

Dr, John S. Allen, Chairperson, 

J^ean Search Committee, College ! 
™ 1 pceanography, Oregon State ' 

^• university. Corvallis; OR 97331. : 


US Citizenship required 

^mentologist-QcMnograpber/T'exaj A&M Un |. 

”” v It L , Applicanom are invited for a (enure 
(rack racnliy po«uon in the general field of marine 
Tf 10 posiuon will involve graduate 

«o fh Th g aJ “ of K railua >c student 

T n s,lct . CMf ‘ l1 applicant will liavc demon- 
straicd excellence in or a strong potential for inde- 
pendent research in ihe field of marine scdimenia- 

i ro«x « p i“ IIll,n J u •ra'bWefitfginuing September 
1, 198a. Salary and rank will be cum mens urate willi 
experience and qualified ions. Applicants are invited 
io submit curricula Vila, copies nTpublkaiiuiu. 
names ol ihrec |ieruins who may serve ns refer- 
ences. and a leiter oudining I he applicant's teaching 
and research mieresis l»v December 31. lyHl. to 
Roberi O Reid, Disiiiignislieil Professor ami Head 
Department c.| Ucemiograpliv. Texas ASrM Univer- 
silv. l.ulleur SlolKin, Tex.,* 7VH-13 

lexas AfcM University Ls an affirmative action/ 
ctpi.il nppormnitv employer 

Graduate Assiatonlships In Physics, Space Physics 
and Atmospheric Sciences. Assistamships are 
n^Mahle for gradiiaic suidents seeking M.S. and 
Ph.D. degrees in Space Physics. Aimosphcric Sci- 
ences or Physics, ai the University of Alaska. Re- 
search areas include both Experimental and Thro- 
ieik.il studies itt Simu? I'Iusiiu I'lusics. Solar Phys- 
ics, Cnniputaluxiial Plivsics, Radio Physics, Atomic 
and Molecular Spectroscopy. Atmospheric Optics, 
Atmospheric Dynamics, Atmospheric Chemistry, 
Physical Mcieorology and Climatology. Thesis re- 
search is cuniUiricd through the Geophysical Insti- 
tute- The stipend is $12,000 lo $15,000 per year de- 
pending on credentials. Students with B.S. degrees 
m Physicj, Atmospheric Sciences, Electrical or Me- 
chanical Engineering nrc encouraged to apply. For 
more information, write to Professor J.R. Kan, 

Head, Department or Space Physics and Atmo- 
spheric Sciences, or Professor G. Si rice. Head. De- 

K irinteiit of Physics, University of Alaska, Fair- 
inks, Alaska 9970] or call 907-474-7513. 

Geochemistry. The University or California. Da- 
vis will fill a permanent, tenure 'track, faculty posi- 
tion at the assistant professor level beginning Fall, 
1985. Candidates having interests in isotope geo- 
chemistry nnd/or the geochemistry of economic de- 


tcacliing at the undergraduate and graduate levels, 
and research in geochemistry. 

Applicants should submit complete vita, a state- 
ment of research and teaching interests and the 
names or three referees. Deadline for application is 
January 15, 1985. inquiries and applications should 
dc directed to: Dr Howard )V. Day, Department or 
Geology, University of California, Davis, CA 95616. 

The University of California is an equal opportu- 
nity/affnmaiivc action employer. 

Research Aisociate/Unlverclty of Maryland. The 
Space Physics Group of the Department or Physics 
and Astronomy has an opening for a Research As- 
sociate for an initial one-year period with high like- 
lihood of extension. The'posiuon involves research 
on energetic panicles of solar and interplanetary or- 
igin. Applicants should possess a Ph.D. in a relevant 
area of physics or astrophysics; relevant research 
experience is highly desirable. Inquiries and appli- 
cations should be addressed to Prof Glenn M. Ma- 
son, Department of Physics and Astronomy, Univer- 
sity of Maryland, College Park, MD 20742. Appli- 


three letters of reference. 

The University c>r Maryland is an equal appoint-. 
nity/affinnatJve action employer. 

College of Geosciencca/Unlveriitj' of Oklahoma. 

Application! and nominations arc invited for the 
position or Director of the School of Geology ant) 

h _ -I ■ ■ TL. Ik In knuA S 


Kid ii i aiiu 4unii»iwnwi*v *2^7 „ , 

experience helpful: field of geological specialisation 
open; to begin July 1. 1985; salary 19 be negotiated.. 

In 1988, Die School atilt move into the nnv 
300,000 sq. f). Energy. Center along with other ele- 


ments of the College ot wosaences; uie uxianom^ 
•Geology Silrveyl and the School of Pctroleum and . 
Geological Engineering aftd ihe School of Chemical 
Engineering and Materials Sciences, bpth from the 
College or Engineering.:; ‘ 

Appl&aUons with ciitKilluni riWe, names aqd- 

addrese* qf three reference*, and/or nominations . 
should be sem to: ' • ' V r. 

FrandsG.Stehh. peati' ■ , . 

College of OeoKiences . 

• Universiiy.of Oklahoma ■ , . 

-j • h 601 Elm SirceL Room 4S8C . 

: CoHiideritidijiof ^^ic^oh* Will begin .■ 

* T^^Unhfetrity. of Okia^jmS b an Equal Pikjpor*-- 

iunity/A'ffirttntlive AciIon Employer. 


vermy 01 Oklahoma is lohkina for a person to man 
“ r 8 ' ul "" ital ' 

» n £SS" ln . lh , c [1/785 with 8mborCPU mem- 
a- toriudes an array processor five 
tape drives, five disk drives, a line printer a 3&’ 

2fSS' luilSnSh n,l t— graph- 

SteK j"’; 1 *' “'-"'i- 

S ii,™, " n ™ V a " d ,llr “ l "* 1 ' 

The penon selected must have at least u »s ,te- 

rears c,l R incc [ in R or related 'field; 

ex P fr, f n « including FOR. 
■rl a, • edurjilonal or computing experience in sol 

ihe VAX^MS^ 1 " C,r , mclcurol °^- Experience with 

" nd 

c . J ®, h 0_ Wick Itam , Director 
School or Geology t Geophysics 

University oT Oklahoma 
. Norman, OK 73019 
19ftf PUra,10nS mU, ‘ hC rKcivpd L > November 2. 

iVnfcmf ^ gi r" U ' tal,,li,Ll1 ” “ >«• 

^ cumirt m plate IcctoniLs, gcniiuuuc- 

■ n ' ,le K ,l ' p a,, d will lx* exiHxlnl in 
maintain ;m .uttve re»c.ncli luueram, m te.uh 

PJTVT"" at ' ll ? "o* let grad ttair ;iml grailuatc 
le cl, and .0 a U |*,viv: Hrado.tu- s„nU-„, rcSi h 
1 hi appl 1,1111,11 dead Ime is January 15 . ]<isfi An- 
f r r. *|j l,llil1 *«"1 a turrit Ilium viiae, .1 •.laiciilent 

ViS'uiteJHr'' 

■’■■ini Louis Univcuiu 
It) Ki>\ 8D1H1 — laic let le Siari.m 
c . , ,. Sl : Louis. M() 63156. 

inveraiiv is an alhruuiisc aiiioiP 

equal emploici. 

Civil Engineering. The University nf Nntri- Dame 
ii seeking applications for a ten 11 re" track Assistant 
”“ n ? ,c Professor posit inn in its Depart, m ni „f 
Cavil tneinrering. Auplirants sh»ul>] have an 
earned Ph.D. 111 t.ivil t.iigi nee ring or :in 
apppropriotely allied discipline; the initiative, schol- 
arship. and creativity m direct .1 funded research 

K ram encompassing M.S. mid Ph.D. it min its: 

1 den ion si rated ability for utialiu ic.uhinu ,u 
the gr.iduaic and undergraduuic levels. The suc- 
cessrui candidate will strengthen the Depart ineni m 
at least one i,f the fallowing areas: water qualm. h\. 
diulugi, cmiriiimicni.il iliciniMn, <uil ntcch.inics 
geutcchnkal eiigiiii-cring. design or stniciural ait.ilv- 
sis. Appoint ini-in hill begin witli the Fall 1985 sc- 
ntesier or udivr agreed upmi date, bend resume 
and names of three referi'iucs 10: William G. Gray, 
Chairman, Department uf Enmnecrinir, Uni- 
of Notre Dame. Notre Dame, IN -Hu 56. 
Afiirmame Aciiou/Eqiul Opponunilv Einplover. 


ftculiy Positions in Geochemistry end In 
Neotectonics. _ The Slate University of New York 
at Binghamton invites applications for tenure track 
positions m these two areas beginning August, 1985. 
l^eappaninients will be at the assistant nrjunioT 

pLPi r ? r “* 0r **£?* 5 nd h ' iH r «l“'« completion 
of the PhD pric.r tu this date. The candidates must 
potontidl i«» develop a productive re- 

ffc^wlicniist should have primary interests | n 
«mie aspect of low temperature^ leoriicmiMry The 
neruccionui sltuuld have some interest and cxneri- 
Mc^sily nrudltiutniuln.k and/or gcomKic 

nUMm Mr, tf n 1J* rad V lls as w ™ a * l ««ontc ones.An- 
s, i“ ul " ,c " (l 11 resume and names of three 
K^rj IQ rg tl ^ ronlilc r l " i lor reference, lo:J.R. 
Bcerbower. Department of GeoloRioil Sciences and 
Environmcnta 1 Studies, Stale UnSity of Ncre 
5 qrk, Binghamton. NY 1390 1 . ? 

tiJaoh!n/L»?r iwlSi,> of ^ Vork “ a " aT.rma- 

for The dosing 

date for this posiuon is 15 December 1984. * 

awtir , Bnd Qualernary Paleoccolagy PosI- 
Sr The.Dcprtmem 

of Geological Sciences, Ul Knoxville (mam cam- 
pus), invites applications for two tenure track teach- 
!orel rCaCarcl1 P°* ,,l0n * al ,I|C Assistant Professor 

research 

■meteju in paleobotany, micro paleunloIoBy. or in- 
vert cbraic paleontology. 

(2) Quaternary PahonologKt— Applicants should 
nave research 1 merest m terresiriaJ flnr.is and/or pa- 
^ Thu is a 3/4 -time appnintnieni made 

jointly Huh the Graduate Program in Kcolngi 
Both positrons will be effective September I . 

U)lfo. aud applications arc due by j 5. 1985. 

Ph.D., are required. Send resume, transcripts, and 
names or three referees in: Search Committee, 
Dejiarmieni or Geological Sciences. University nf 
Tennessee, Knoxville. TN 37991 1. 3 

u I K is ft 11 t.f 0/"liik- IX/Sc4.iir«n ftD-1 rjiipluycr. 

Aln !? s P h A r . lc Stlcn «* Research Center/ 
Sato University of New York m Albany. Thr 
Miile Uiiivc-rsn v ul New York at All, .my invites 
niirniiiHtioiiH anil apiilicaiicuis for lire- iviritiuM <■) Di- 
M .Stifiuev Ri'searili Cen- 

*■'' 1 ™ ' "I.mii 1 Jiuipnvrt >•! tin* 1 111 iversitv -wide ien- 
!‘ r ' ; 1,mI atljacfiit m 1 lu- in.siu ramiut^ ■»] i| u . 

Male llriivei xity „f New k ar Alxiny are. a) to 
J, r c l llt, . ,lirj K‘' l>l"«r.illis of it- search in ha- 
ste an, I appl, id m wines, esju-rialli as these relate lu 
"nr I'ljviroiinitiit .iud bj to enconiaev the follt-a 
R!«t. I u 1 n,, l*j ,, i'" 1 in rcstareli nc thine* In 
latiilu and students lliituiglii.ui tire uttiversitv Htnl 
111 -HI aj, prop n. in- miliiMii.il, gtjvx-rmite-rit.il. and 
i-diicaiiniul groups. 

i i ,^c. , / , ,,«s.|S , .ii. ,|| i,,s ul internal ii. I,., | ii-jiiii.ui.ii, 
lias mg. 1 irconl of pulihiainms rel.iiiitg 10 ,11.1- 
splieNr urolili-ms: iiivolvcrireu, with u-seareli m „wn 

l,c “ leseonh l.v 

r« ■Ue.iKuev; piow n .diility i„ .ehniiiiMr-.ilive skills: 

ut-siii- aiul apiilude iu com in .tie .ilxiut <ciei,i,- 

wnli siii'h-uts and lire gem success in s.-- 

, IIK . l,,r •' 11,1111 It 1 •reriimeiu.il. iu- 

iiusin.il, , uni uilret agein rev 

Inquiries, m, mil unions, tu .ipplic.ithms nitli sun. 
iii'iiiiig rvsiiiin-s shoutd lie dire, ted 1 ,. j,,|,ii 1 

Shiuiiaket-. Vne I'n dilcm fen Kireauli and L iliu.,- 
||; ,, |.| nev clop nit-iit. Sum I’mvi-rsitv ,.r « v„ r f 

S.™E fih^/ vv 

SUNYA nan Aflinnaii.c A.- Oi.|»mi... 

nils cni|il.iyer. s 11 

Applif.u in, iv fn.ni minoi ill persons, n .mit ri. 
hand ,cd].| red persons .anil Viet Nam era veterans 
are especially well on «•- 


SUPERVISORY OCEANOGRAPHER 
DIVISION LEADER 

NOAAsPadftc Marine Environmental Laboratory Is seeking qualified candidates for 
Ihe position of Division Leader, Marine Resources Research Division. The Division is 
? u e Harff0ld ^, rine fences Center, Newport, Oregon and is enraged in 
rnultf disciplinary research Into deep seafloor exchange processes Current activities In- 
clude research Into Ihe effects of hydrothermal venting, oceanic crustal tectonic pro- 
cesses, seafloor heat flux, and particle transport in the benthic boundary layer. The Di- 

S a "d budgeting, technical supervi- 
sJon of MRRD staff and liaison with other NOAA components. The Division Lead» has 
primary obligation for leading the MRRD research program, but there Is adequate op- 
portunity to conduct Individual research. v 

haW V l aff 9 PhD ,n , Physical oceanography and/or geofogy or re- 
lated physical sciences. Candidates must have at least three years of professional re- 
search experience of which at least one year must have been comparable to the GS-14 
!evet in the Federal service. Candidates must have experience In sea floor processes re- 
search Including biological, chemical, geological or physical oceanography or they wffl 
not be found qualified far this position. Also, candidates must demonstrate that they 
have the; abUfty to conduct sea floor processes research; ability (o conduct fndependenl 
research; ability to develop, Implement and monitor scientific research programs: ability 
to supervise a sdenBflc/technlcal staff; ability to ensure fiscal accountability through 
management of program funds within budget constraints; ability to make technical pre- 
sentations, bolh orally and In writing, and; ability lo Implement an effective Affirmative 
Acflon (EEO) program. Applicants are asked to describe their experience Jn each bf the 
above seven factors. These responses should be considered as attachments to the basic 
application form. The salaty ranges from $50,495 to $65,642 per year, This position Is 
in (he Federal CompeHfive Service; however, persons with no previous Federal service 
may apply. Applicants should refer to announcement number PMELAVASC 84-292 
(PM) when submitting applications (SF-171, "Personal Qualifications Statement" ! 
available at most Federal agencies] to: - 

; NOAA, WASC, Personnel Division 
7600 Sand Point Way NE 
Seattle, WA 98115 

. by November 30, 1984. For further application information call Pete Macias at 206- 
■ 526-6048. For further details on duties contact Dr. E. N. Bernard, Director, PMEL at 
2Q6-S26-6800. * . 









Visiting Appoinlmejjts/Princcton University. A 
limited number of one-year visiting Hpuniittmcnu, 
witli iIil- possibility of renewal, arc available on a 
Competitive basis tor new and established Ph.D.'s in 
carry out research in dynamics and predictability nf 
the atmosphere and oceans, climatology. atmospher- 
ic and oceanic chemistry, basic geophysical fluid 
dynamics, and sulid earth geophysics. Successful ap- 
plicants will have access to the facilities nf the Geo- 
physical Fluid Dynamics Ijtboraiory/NOAA. Infor- 
mation and application forms can lie obtained frtnn: 
Chairman, Visaing Scientist Selection Ohiuukiw, 
Geophysical Fluid dynamics Program, Princeton 
University. P.O. Box 3(>H, Princeton. New Jciscy 
08542. 

Princeton University is an cuuid ai > norm nil y em- 
ployer — M/F. 

Anticipated Pctrolugy/Mlneralogy/Volcanologyi 
Louisiana State University. The Department nf 
Geology is searching for candidates to (ill positions 
in me um orphic petrology, economic mineralogy, 
and volcanology associated with studies of 
pyroclastic*, remote sensing nf volcanic land for ms, 
or geophysical interpretation of subsurface volcanic 
features. Successful applicants are expected to oiler 
graduate and undergraduate courses in their spe* 
dallies and us develop a strung record of funded re- 
search nod publications. The positions arc at llie As- 
sistant Professor level, bill appointment at higher 
rank will be considered for candidates with excep- 
tional ability and appropriate experience. 

Major departmental equipment available Includes 
an electron nilcroprohc, 5 EM. X-ray difFraclion, 

ICP, AA, muss spectrometers, IBM 3081 and 3033 
Mainframe computers and Department VAX 1 1/ 

ISO, along with a wide variety of microscopes and 
accessories. Ongoing research related to the above 
positions includes studies of greenstone belt 
vokanlcs, arc heart sediments, ocean floor and flood 
basalt*, fission-track dating, K-Ar and Ar-Ar, oxy- 
gen Isotope mass spertrometty, casbonute gctxhcnt- 
tsiry, and clay mineralogy. 

Applicants should submit a vita, representative re- 
print*, and a statement of teaching and research in- 
terests and arrange fur three letters uf recommen- 
dation in be sent tot Chairman PMV Search Com- 
mittee, Department of Geology, lamisinna Slate 
University. Baton Rouge, l.A 71)803. 

l.SU is mi equal oppnituniiv/allirni.uivc anion 
cmplnycr. 

South Dakota School or Mines mid Technology. 

The Department of Geology mid ( tatingicamigi- 
ncrriiiK is seeking upplicnnls fora Mi-lime tenure 
track position in gcologii ill engineering liemiiiiing 
fall 198b. Ap|ilicjuls should have a Pli.IV degree oi 
iiininiensur.ite experience Including "Registration" 

In geotechnical nr petroleum engineering or gcoliv- 
drolngy and will be expected to IimcIi at rnith under- 
grarluatc anil gruel ii.tie levels as well as coiiduti ;m 
anise research program In their field nV spcd.iHv.i- 
lion. 

The Depaitniciu has mi iindergr.idu.Lte enrol I- 
mcni til' 200 majors and a grail utile enrollment uf 
(10. Field applications ate eiitplitLsiveil. Interested 
pes sou s slim ltd send a resume and drive Ictlcis uf 
rcciiinnieridatloii to Alvis LiscriLee. Depart mem uf 
(irohiay/tieolugical Fiiffiiiccring. South Dakota 
SchuM.if Mini's ami 1 I'chnulagy. MLiuiil Citr. SD 
57701. 

Deadline for applications is Vcbruuiy I. IWft. 
SDSM&T is an equal opportunity cinpluvci. 

Graduate Fellowships'L/niverslly of Oklahoma- 
Hie Selma! of Geology .uni Graphs sic-s oilers 
fellow hips for PhD. study in each of the following 
lirunrl disciplines: ill origin, ascent, and Imtioii- 
ation trends ill iii.igni.is ami .isHiriatrii ore deposits: 
(2) fnnn.ii inn and ilMwiii eiuliiiiiui uf ojiiiincni.il 
lithosphere, including Rvuphy steal propel ties and 
structures nf the upper crust; and (3) sccliilicniary 
processes, including organic ami inorganic diagcnc- 
sis. evolution of liydmuubon*. mid correlation using 
bio stratigraphic method*. Average fellowship sti- 
pends arc for SU.t.llOD'H nitmtll ami arc renewable 
annually on a competitive basis. Fellowship awards 
Include a waiver of aul-of-slate tuition and fees. 

The School of Geology and Geophysics presently 
consuls «r 19 Full-time* faculty. Research iariliucs in 
the school include a liable isotope Laboiatury; or- 
ganic geochemistry l.iburatniy; computer automated 
X-ray diffraction and fluorescence equipment; 
atomic absorption and neutron aclivaiinn analysis 
equipment; scanning electron mkroscupc with ener- 
gy dispersive analyzer; transmission electron micro- 
scope: fission -track dating lalnwatorv: fluid inclu- 
sion inicrulhermomeiry lalxjraiory; 2 kb hydrother- 
mal laboratory for phase equilibrium experiments; 
high-pressure rock mechanics laboratory; p.tleoi nag- 
net Ic laboratory with a cryogenic magnetometer and 
thermal and AT drnugnciizntion a ppur.it u»: 24-, 

48-, and 1 92-chan riel digital seismic recording sys- 
tems: a VAX 1 1-783 computer with high- resolution 
graphics and unage-display lemiiruls, with seismic 
and image processing soflware; and a 84.HDQ vol- 
ume geology and geophysics library located in ihc 
depart mens. 

For further information on faculty and active re- 
search projects, contact: Kevin Crowlcv, School nf 
Gcolngy- and Geophysics. University of Oklahoma, 
BSD Van Vice! Oval," Norman. OK 7301*1. 

Structural Ccology/Duka University. The De- 
partment of Geology invites applications for a sen- 
lur-lcsef tenured faculty position in structural geolo- 
gy We are seeking an individual with .a proven re- 
search record and international rrcugnimui m his/ 
her field. The Department has active research pro- 
grams in geophysics, sedi m ontology , gcuclienuitry. 
Igneous petrology, (arhuuatc petrology, marine ge- 
ology .mil paleontology: graduate programs for 
both the MS and Ph.D. degrees are nneicd- Appli- 
cants should send a curriculum vitae and names and 
addresses of six reference!. The pusilion it lobe 
filled hy .Septra iber, 1085. Ginsing dine for apnliia- 
lions and iKuiiinaiioiis is December 31, 1084. Ap|ili- 
caiioni, nuiiiiratiiiiis and inquiries should Ik direct- 
ed In Ghairmitn, Search (aunniiiuv, Department u| 
Geology, Duke University, PO llux 0720 College 
Station, Durham, NC 277IJH. 

Duke University is an equal opportunity /a llirma- 
tivc action employer. 

Sedimentary Geochcntlat/Gcologlsl. The Deport- 
mem of Geological Sciences at Lehigh Univenuy 
annauiK.es the availability of a tenure track position 
at the Assistant Professor level starting .September 1, 
1985. The successful candidate will lie expected tu 
teach both graduate and undergraduate courses and 
to iiiainiaiii an active research program. Primary 
consideration will be gis*en to muse whose research 
experience and professional interests nre in low- 
icnipcnuuru sedimentary geochemistry, lint uut- 
starulitig candidates in related research areas will 
also be considered. The Dc|urimenl of Geological 
Sciences has nine faculty members and some S3 
graduate students. Research facilities include auto- 
mated XRF and XRD within the department; elec- 
tron microprobe; analytical SEM, TEM, A A, etc. arc 
available an campus. Respond with a letter describ- 
ing research interests, full curriculum vita, and the 
names of three references by December 15, 1984 tu: 
Charles B. Sclar, Chairman, Department of Geologi- 
cal Sciences, Lehigh University, #31 WUILinu Hall, 
Bethlehem, Pennsylvania 180 Ifi. Applications re- 
ceived after December IS may not be given fullcon- i 
a kk ration. 

. Lehigh University Is dh equal oppormmiy/a (fir- 
ms live action employer. .Women and minorities are 
eapechUy, encouraged to apply. 


CoaiUl Physical Oceanographer, 1 he College of 
Marine Studies invites applications for a tenure 
track position in physical oceanography. Applicants 
should have a turkgruiind in coastal or estuarine 
physical oceanography, wills experience in observa- 
tional work .it sea. The successful applicant will 
have ihc opportunity u> develop an independent 
uccanograpfiic research program which may include 
carrying out physical oceanographic research within 
existing interdisciplinary research programs in Dela- 
ware Bay or the adjacent continental shelf, r acuities 
available include the 1 20 -foot coastal research vessel 
CaiK Henlopen. Teaching at the graduate level will 
be required, mid ihc successful undidaic will be ex- 
peeled to develop a funded research program in- 
volving graduate students. It is anticipated trial the 
appointment will Ik at the assistant professor level, 
but applications Tram more senior persons are wel- 
come. Applicants should send curriculum vitae, per- 
tinent reprints, and the names of three references 
to the chairman of the search committee: Dr. Rich- 
ard Gar vine. Oceanography Program, Cnllene of 
Marine Studies. UNIVERSITY OF DELAWARE. 
Newark. DE 19716. (3021 451-2109. The dosing 
date for applications is November 30, 1984. 

The ttalvcrsiiy of Dclnwarc is an equal opportu- 
Hiiy/aflirmaiive action employer. 

Senior Hydrologist. The Monterey Peninsula Wa- 
ter Management District invites applications for a 


designing a new water supply project to groundwa- 
ter management and rivcroanlc and watershed ero- 
sion. The preferred candidate will: have a MS or 
PhD and lltrcc years of work experience: be a gen- 
eralist. able to deal with both surface And ground- 
water; be able to do independent research, applying 
modern techniques to applied problems; be able to 
communicate effectively with the Board of Directors 
and the general public. Salary comparable to USGS. 
The MPWMD is au equal opportunity employer, 
and hopes to fill the position by January 1985. Send 
resume lo Bruce Buck General Manager. MPWMD, 
P.O. Box 85, Monterey, GA 939-10. 

Sclsmologlil/Universlly of Utah. The Depart- 
ment of Geology and Geophysics at the University 
of Utah seeks applicants for it tenure track faculty 
ixnilion in seismology at the assistant to associate 
professor level. Applicants with backgrounds and 
itwrialiic* lit seismic imaging, seismic reflection or 
trieoi-rlical seuimnlngy will be given preference. The 
imlliidiud will be expected in teach undergraduate 
and graduate courses and to pursue an active re- 
search program with graduate students. A seismic 
imaging laboratory with a VAX 11/730, FPS array 
pniccssor, planers, and processing and synthetic 
seismogram software is available to the successful 
candidate. Current research in seismology includes: 
earthquake research utilizing a PDP 11-70 comput- 
er; monitoring of the Intermountaln seismic belt by 
au 85 station telemetered network utilizing an on- 
line PDI* 1 1-3-1 computer; major experiments ill 
seismic refraction and reilcciiutt profiling fur crustal 
structure; and allied research in iccujiutphyiia. The 
oppiirl unity exists to participate with several other 
faculty in an integrated program of tectonics, seis- 
mology ,iikI srdiiuciiUiliqiY directed toward crustal 
studies arid pi-irnlciiin exploration. The geophysics 
component ol the department has active research 
and teaching programs in clccirir.il and eleciromag- 
nciii methods, llirmtnl properties of l lie earth. ] to- 
wn ml fields, and sciintulogy . The dcptiruiiciii lias 
close associations with the niimcric.il analysis and 
daw processing groups in computet science, electri- 
cal engineering anil mathematics. The closing date 
for applications is December 31. 1984. and the ap- 
pointment date is Sciitenilici IS. 1983. A Ht.H. is 
required lor ill is jiusiiion. Applicants should submit 
a vita, transcripts, a letter describing his/her re- 
search and teaching goals and names of five persons 
for reference. OuaJificd persons should send their 
applications ic William P. Nash, Cliaintun, 
Dcparlnici nf Geology and Geophysics. Univenitv 


search and teaching goals and names ol live persons 
for reference. Ouatincd persons should send their 
applications to William P. Nash, Cliaintun, 
DciMrimci uf (ieology and Geophysics. Univenitv 
of U tah. Salt Uke (Vuy, Utah 84112-1 1 R3. 

The University of Utah is an equal opportunity/ 
affinnative action cmplnycr. 

University of Ariiona/Groundwaler Hydrologist. 

Tlic University ol Arizona, College of Engineer- 
ing. Department of Hydrology and Water Re- 
sources, invites applications for a tenure track facul- 
ty position at the Assistant ur .Associate Professor 
level in groundwater hydrology. Applicants should 
have a strong background in hydrogeology, ground- 
water hydraulics, contaminant transport, and 
groundwater modeling. The position will involve 
leaching graduate ana undergraduate classes and 
developing a strong research program in one or 
more of the above areas. Interested persons should 
send an up-to-date resume and the tunics of at least 
three references to: 

Dr. Shlomo P. Neuman 

Department of Hydrology and Water Resources 
University of Aniona 
Tucson. Arizona 85721 

The University of Arizona is an affirmative ac- 
tion/cqual opportunity employer. 

Graduate Research in Marine Geochemistry. 

The Hawaii Institute of Geophysics invites appli- 
cations from students interested in interdisciplinary 


Professor fReaeareb)SlanFord 

ZageriaT 5nd leadership quriifiration, .none or 
more m the following disciplines: Space Plasma 
Physics, electromagnetic waves, and robr-ierresinal 
physics. WcexpccL the successful randtdate to have 
established an outstanding reputation documeniablc 
through professional writings or other eijdcnce of 
personal technical creativity, letters of reference 
front recognized research leaders in 
mentioned* above, and/or awards and other recogni- 
tion from appropriate professional . 

It is expected that this individual wdl develop a 
research program in one of the disciplines given 
above working in coordination with ongoutg pro- 
grams within the STAR Laboratory and, poostbly, 
with other activities within the Stanford Center for 
Space Science and Astrophysics. Il is expected that 
this Individual will have a strong background in ex- 

K rimental techniques, either In the laboratory or In 
e field, including the environment or space; ex- 
perimental activities in either laboratory or space 
pbuma physics would be regarded as good quajihca- 
tioni. However, close association with theoretical de- 
velopments in plasma physics and/or electromagnet- 
ic theory will clearly be desired, it is also expected 
that the Individual vB have a demonstrated capabil- 
ity for securing federal or other research grant sup- 
port. or be deemed by the selection committee of 
being capable of securing such funds. 

It is unliapaied that the person chosen will devote 
the major pan of his or her time io_ research activi- 
ties. However, there « an opportunity for participa- 
tion in academic responsibilities or the Electrical En- 
gineering Department, including, when time per- 
mits, leaching graduate and undergraduate classes, 
icrving on various committees of tne department, 
SchooPof Engineering, and the university. It is ex- 
pected that the person chosen trill participate active- 
lyin the training of graduate undent*. 

TTie Chairman of the selection committee for this 
position is Professor Robert A. HillhivU, Professor of 
Electrical Engineering, Spate, TeUcommunicatHos, and 
Radioscietice Laboratory, Stanford University, Stanford, 
California 94303. Other members of the selection 
committee include Professor P.M. Banks, Professor 
R.N. Braccwcll, Professor LR.O. Storey, and Pro- 
fessor L. Tyler. 

Application deadline is Soitmbtr 13, 1984. 

Mathematician (Numerical AnalyatWUSDA, Agri- 
cultural Research Service. The USDA-ARS, Hy- 
dro-Ecosystem Research Unit, Fort Collins, Colora- 
do. has ah immediate opening for a Numerical Ana- 
hit (GS- 1520-12). The Hydro-Ecosystem Rerearch 
Unit is an interdisciplinary group with scientific and 
technological research activities in applied soil phys- 
ics, surface hydrology, groundwater hydraulics, allu- 
vial-stream mechanics, and water and wind-born mi- 
gration and dispersion of agricultural pollutants. 

The major objectives of this Unit include the devel- 
opment and evaluation of large-scale computational 
models of agricultural ecosystem processes. The site 
offers excellent working and computer facilities, 
with ready access to irst-ratr technical libraries and 
laboratories, and high-powered scientific computer 
systems at nearby Colorado State University cam- 
pus. 

The incumbent will provide theoretical, computa- 
tional and software-design support for the develop- 
ment uf large scale computational models. Prefera- 
bly candidates should have an advanced graduate 
degree in mat hematics, physics, engineering, or an 
equivalent combination uf cducadon/profcsiiorial 
experience. The following selective factors will dis- 
tinguish qualifier) candidates from those not quali- 
fied: Knowledge of FORTRAN language program- 
ming and in the Application of advanced numerical 
tcihiiiqncs, including finite (It (let cnee a ml finite ele- 
ment methods, to the solution of inuki-dimensiunal 
boundary-value problems. Knowledge of fluid 
dynamics and turbulent transport concepts Is desir- 
able. Some of the models will be implemented on 
Cyber-205 computer, so knowledge of vector proc- 
essing machines is desirable. Skill lit written commu- 
nication for the preparation of technical reports and 
model documentation is desirable. 

This is a permanent Federal Civil Service posi- 
tion. Applicants must be U.S. citizens. Interested 
persons should send a completed Standard Form 
171, College Transcript or a List of College Courses 
using OPM Form 1 179/17, and supporting docu- 
ments such as names, addresses, anil telephone 
numbers of at least three professional references to 
the person and address listed below. The above is a 
summary of the qualifications; applicants may call 
for further information, application procedures, 
and necessary forms, or write to: 

Catltlecn Enuton 

USDA, Agricultural Research Service 
BARC-VVesi, Building 003, Room 107 
Beltsvillc, MD 20705 
Telephone: A/C 301-344-3138. 

An Equal Opportunity Employer. 


A WORKSHOP ON ( 
ODP DRILLING IN 
THE N.E. PACIFIC 

INPAC (International N.E. Pacific 
Activities Consortium) announces a 
workshop to further define a drilling 
program in the N.E. Pacific using the 
new ODP drilling ship SEDCO/BP 471, 
which is scheduled to be in the region 
in summer 1990. The workshop will 
take place at the School of Oceanogra- 
phy, University of Washington on Feb- 
ruary 20-22, 1985. The three-fold focus 
of the proposed integrated, multi-disci- 
plinary drilling program will include: 

1) ridge crest processes on the Juan de 
Fuca Ridge, 2) convergent margin pro- 
cesses off the Washington, Oregon, 
and British Columbia coasts, and 3) pa- 
leo-oceanography of the N.E. Pacific. 
The purpose of the workshop will be 
to further define major scientific prob- 
lems that can be addressed by drilling, 
to identify possible drill sites, to pre- 
sent Ihe results of relevant on-going 
scientific programs in the area, and to 
organize the data gathering and syn- 
thesis necessary to write a comprehen- 
sive drilling proposal to JOIDES. The 
two and one half day workshop is 
open to all parties who have an Inter- 
est in the drilling program in the N.E. 
Pacific. Interested parties should write 
to the INPAC Committee, do Paul 
Johnson, School of Oceanography WB- 
10, University of Washington, Seattle, 
WA 98195, prior to 1 December 1984. 


American Museum of Natural History. The De- 
partment of Mineral Sciences is seeking to fill a ten- 
ure track position for Assistant Curator beginning 
July 1985. This is mainly a research position, but 
some lime is needed for collections management 
and departmental activities. High quality sample ori- 
ented research and publication is the prime respon- 
sibility. The field of specialization is mineralogy, 
broadly defined, and may include and combine as- 
pects of petrologic mineralogy, nre mineralogy, 
mineral geochemistry, crystal anti thermochemistry, 
mineral physics. X-ray crystallography, ill l r.tsi nur- 
ture analysts, crystal growth, spectroscopy or gctnol- 
ogy. Major research facilities include a fully auto- 
mated ARLSKMO electron inicropruhe, X-ray labo- 
ratory. minicomputer, and vast mineral and other 
collections. The opportunity exists fur research and/ 
or teaching collaboration with nearby institutions 
such as Columbia (Lamum-Duheil) Geological Ob- 
servatory)- . 

Requirements arc a Ph.l). in hand by the time of 
appointment and an ability lo cat ry out a research 
program. It is expected that some research support 
will be sought outside the Museum. Application* 
should include: < I) a curriculum vitae, (2) names of 
three persons familiar with yoiU work, and (Si a 
statement nf research interests ami specific projects 
to be carried out within the next live years. 

These must lie submitted by November 15, 1984 
to: 

Martin Piinz 

Chairman, Search Committee 
Department of Mineral Sciences 
American Museum of Natural History 
New V..ik, NV 10024 

An equal opportunity (M/F/H) allirmarivc action 
employer. 

POSITIONS WANTED 

Graloglat/GeochcmlM. 33, M.A.. lli.D. I*». Spe- 
cializing in low lent peral nre geot hcmixirv and geo- 
chronology with extouMve expeiu-tue lit Kb-St mass 
spectrometry. Several publications. Seeks industry, 
academic research, ur government larsidun. Box 
027. American Geophysical Ulihm, 201111 Florida Av- 
enue N.W., Washington, DC 2IXHKL 



eas oi reseated vncmac: scuunent buna, oiagcnes.s, 
sediment -seawater-organ ism interactions, carbonate 
scdin.cntology and geochemistry, isotope and trace 
metal geochemistry, organic geochemistry, nutrient 
geochemistry, submarine hydrothermal/gcothcm.al 
processes Including seawater-basalt interactions and 
mineral genesis, and biogeoclicniical cycling. Cur- 
rent teacfling/rexearch stipends are 86,000-3 1 0,1100 
far an 1 1 -mouth appointment in addition to tuition 
remission- For funner information contact: 

Dr. Fted T. Mackcutic, Head 
Marine Geochemistry Division 
Department of Oceanography 
Hawaii Institute of Geophysics 
10(10 Pope Road, MSB 307 
Honolulu. Hi 96822. 

Hydrologist. Monterey, California. $ 1 ,887 to 
12,293 per month plus benefits. Requires BS in Hy- 
drology. computer programining skills and three 
vean experience. Apply by 5:0(1 pan. November 
15. 1984. Send resume to Monterey PcninsulH Wa- 
ter Management District, P.O. Box 85, Monterey, 
Cdjhirnla 93940. Call 408-049-4866 for job (Iyer. 

Texas Tech Unlnnlty/Gcophyilclat or Clastic 
SedlmentoloiliL The Department of Geosciences 
at Texas Teen University seeks applications far a 
tenure track position in Ihe fields of geophysics or 
clastic scdimentology to begin August 1985. Rank 
and salary will be commensurate with qualifications. 
The Ph.D. Is required. Entry-level applicants will be 
given preference. The primary responsibility would 
Be to teach both graduate ana undergraduate 
courses In geophysics or dctxjiilianal systems and 
sedimentology, his/her specially, and introductory, 
geology. The person will be expected to initiate a 
research program and to direct MS and ph.D. grad- 
uate students. Send a loiter of application with com- 
plete curriculum vitae and names of three refer- 
ences to Dr. Alonzo D.lacka, Chairman of Geosci- 
ences, P.O. Box 4109, TTU,- Lubbock; TX 79409. 

Texas Tech is an equal opportunlty/affirmatlve • 
action employer. Applications deadline; ; January 31. 


Announcements 

Groundwater 
Flow Systems 

May 27-81, 1985 Saiurated/Unsatitrated 
Groundwater Flow Systems: Measurement 
and Estimation of Parameters, Baltimore, 

Md. Sponsor: AGU. (James W. Mercer, Geo- 
Trans, Inc., 209 Elden Sl, Herndon, VA 
22070; tel.: 703-435-4400 or Roger B. Clapp, 
Oak Rklgc National Laboratory, PO Box X, 
Oak Ridge, TN 37831; tel,: 615-576-0819.) 

The deadline for abstract submission is 
February 1, 1985. 

A one-day session at the 1985 AGU Sprintr 
Meeting will focus on the difficulties of the 
identification of parameter values, which of- 
ten constitutes the most costly and time-con- 
suming step in analytic procedures. The first 
or two topics to be addressed is methods for 
specifying parameters, both directly by field 
measurement and indirectly by calibration 
The second topic is the problem of how to ac- 
count for parametric uncertainly in model 
predictions of whier/solut* movement. Pre- 
sentaiions will Include both theoretical intmiW 

jes apd applications,. .with an emphasis bright* 


Aerodynamics, Fluid 
Mechanics, and 
Hydraulics 

June S-G, 1986 Advancements in Aerody- 
namics, Fluid Mechanics, and Hydraulics, 
Minneapolis, Minn. Sponsors: Aerospac^ en- 
gineering Mechanics, and Hydraulic division* 
of the American Society of Civil Engineers, 
AGU. (H. Stefan, St. Anthony Falls Hydra^f 
Laboratory, Department of Civil and Mineral 
Engineering, Mississippi River at Third Ave., 
S.E., Minneapolis, MN 55414; telephone: 
612-373-2782.) , 10ft , 

The deadline for abstracts is March 1, sW • 
The intent of the conference is to summa- 
rize advances made in recent years in civil en- 
gineering applications of aerodynamics, Ruia 
• mechanics, and hydraulics and to allow work- 
ers in these areas to interact and discuss new 
ideas. Suggested topics for sessions and pa- 
pers include architectural aerodynamics* win 
tunnel modeling, military hydrology) wind 
energy, hydrodynamic loading, stratified 
flows, drag reduction, remote sensing, ano 
river mechanics. A few honors lectures wut 
given by invited speakers. Papers that review 
recent advances in the science, art, aqd . 
knowledge of the various facets, of ^. r0d ^.|; 
namics, fluid mechanics, aqd hydpauucs W* 
be especially welcome- “ .v ■ 

. : A field trip to the St. Anthony Ml* jty' , 
Amv.ii-.i -L-- J. rAr ihe daV fob 


October 23, 1984 Eos 
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Session Highlights 


Sediment-Water Exchange These sessions 
will include talks concerning the importance 
of benthic fluxes and material balances, the 
effects of bioturbation and maernrauna) irri- 
gation on exchange rates, mechanisms of 
transport through boundary layets, instru- 
mentation for measuring benthic fluxes, and 
seasonal variability in benthic fluxes. 

Larval Ecology and Phyaiology December 
3, I3l5h This session will focus on feeding, 
growth, energetics, dispersal, and recruitment 
of invertebrate and vertebrate pelagic larvae. 
New methodologies will be demonstrated for 
studying the ecology of early life histories. 

Arctic/Subarctic Limnology Dectmbn 3 , 
0830k An arctic lake and rivei have been 
modified experimentally by changing the nu- 
trient input rates and. for the lake, by chang- 
ing the predation talc of fish. This allowed 
tests of questions about the coun<<l of ecosys- 
tem structure ami function through the pred- 
ators at the top of the loud web and lit rough 
the primary producers at the lx it tom n| the 
food web. The session panel s describe results 
of studies nf chemical a ml biologic al process- 
es, ranging front nlgal sperics aiitl plmtnsvn- 
ihesis to mm tent regeueiaiioii 1 1 < n the sedi- 
ments. 

Dynamics of Bio-Optical Interactions De- 
cember ■/, H00H Upper ocean optical vari- 
ability is influenced by biological .md physical 
forcing. These interactions ate the subject of 
observational and modeling studies. 


Seismology 


The sessions on Nature mid Evolution of 
the Continental Lithosphere ami Nature and 
Evolution of the Oceanic Lithosphere in- 
clude n number of |xtpers in a combined oral/ 
poster formal. Approximately 111 papers in 
each session will lie presented ltolh as an mill 
paper in the morning session and as n poster 
paper in a session the same afternoon with 
the same authors. T he tor responding after- 
noon oral session will lie recessed early (ap- 
proximately 3:30) to allow ample lime for vis- 
aing the posters, which will lie on display all 
afternoon in ihc Main Arena near the cxltib- 
ib and refreshments. This format is designed 
for papers requiring large displays (maps, 
seismic sections, images) and should provide 
an excellent opportunity lo fully appreciate 
such material. 

Special sessions are planned on Deep Earth 
Structure. The morning session wilt focus pri- 
marily on vertical structure in regions such as 
(he core matule boundary and the upper 
mantle from body wave (lata. The afternoon 
tession will include lateral heterogeneity from 
wave and normal inode studies and 
(heir implications for mantle flow. 


SPRt Magnetospherlc Physics 

The Magnetospherlc Physics Section will be 
sponsoring several special sessions at the 198*1 
f all Meeting. Two papers commemorate the 
significant works of Neil Brice and Alfred 
Mtiuda. New and interesting results will be 
presented on planetary magnetospheres, the 
wrih’s magnetopause, ULF wave-partjcle 
phenomena, lightning VLF/elecLron precipl- 
jjflion, plasma sheet, and auroral dynamics, 
special poster sessions Will display plasma 
(heones applicable to auroral and magneto- 
spheric processes. Results from sliutde-bomi 
experiments will be presented.. In’ addition, 
he results from the recent barium release ... 


J mi outside the, magnetopause will be sumuiar. 
rited in the AM PTE talks. Mike Temerltt and 


muus trih.ue jo John C. Jamieson. In hi* 
careci the University of Chicago. Jamieson 
contributed a wealth of knowledge to die 
geosciences. His developments in high-pres- 

w yStaD T? phy !ed lo an "tensive 
catalog of phase relations and crystal struc- 

UirCS fif TTiAf^rinle *1 — - _ 


i , ““w li yatm biniC- 

tures of materials at high pressure and tetn- 

anTvrp'a 1 ! S fiUing l ^ ai lhe Tectonopltysks 
and \ GP Sections combine to offer this me- 


mortal sesstott stressing advances In this area, 
fn addmon to a review of Jamieson’s efforts, 
additional reviews of recent advances in high- 
pressure crystallography, shock wave studies, 
and general high-pressure techniques will be 
presented. An abundance of excellent con- 
tributed papers cover physical properties of 
materials at high pressures, phase equilibria, 
and equation or state studies, melt physics, 
t.ectncal conductivity, and high-pressure 
chemistry. 

Targets for Continental Scientific Drilling 
■December 5, OSOOh Two sessions consisting 
of a total of 26 papers present the scientific 
rationale for drilling as a method for address- 
ing fundamental geological problems. The 
first session concentrates on drilling to study 


----- « V... lu 11 nay 

the physical and chemical processes associat- 
ed with active faulting and geothermal sys- 
tems. The second session focuses on drilling 
to recover samples at critical locations lor the 
testing of competing geological processes. 


Meeting Report 


SPAN Pilot Project 
Report 


Nearly 40 scientists, space physics data sys- 
tem managers, and NASA Headquarters per- 
sonnel, all members of the Data System Users 
Working Group (DSUWG), met at Marshall 
Space Flight Center (MSFC) on May 2 and 3, 
1984, to discuss the status and future direc- 
tion of the Space Physics Analysis Network 
(SPAN) pilot project. SPAN was recently es- 
tablished by Code El and Code T at NASA 
Headquarters as a pilot project based on the 
recommendations of the DSUWG (sec Eos, 
Februaiy 7, 1984. p. 46) and the urging of 
many scientists ol the space plasma physics 
community. SPAN will use as its foundation 
the SCAN (Space- Plasn r,t Computer Analysis 
Network) system managed by Marshall Space 
Flight Center. Code EF. at headquarters has 
thurtcicri ihe DSUWG. currently chaired lay 
D. N. Baker of Los Alamos, in provide the 
scientific user guidance fin the future devel- 
opment of tlic SPAN. SPAN will continue to 
be managed by MSFC but funding and policy 
review will be handled bv Oxle El to coordi- 
nate all the headquarters space science activi- 
ties on the system. 

The DSUWG subgroups include policy, 
networking, software, and data base manage- 
ment. The main thrust of the subgroup dis- 
cussions at the meeting were tu begin to doc- 
ument a set of guidelines that will enable oth- 
er space physics institutions to gain access to 
the network and to list concerns and suggest- 
ed solutions for using tlic system for correla- 
tive spare science. The proposed document 
will state the minimum hardware and soft- 
ware requirements to get access to the system, 
establish guidelines for network use. and dis- 
cuss the available facilities on the network 
(which will include large new technology data 
storage systems, large mainframe computer 
facilities for modeling, and computer net- 
work gateways). Other subgroup topics in- 
clude the establishment of a standard net- 


work graphics metafile format for scientific 


S rap hies exchange and use of commercial 
ata base management systems for space sci- 
ence data. It is anticipated that the SPAN 
document will be completed by the next 
DSUWG meeting which will be held at Stan- 
ford University on November 30 and Decem- 
ber 1. 1984. 

The status of the network was reported by 
Dave Peters of MSFC (SPAN network manag- 
er). SPAN uses electronic computer-to-com- 
puter communication to allow users access to 
distributed solar-terrestrial data taken by in- 
struments on free flying 
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spacelab, and ground-based facilities. SPAN 
also allows for the electronic transfer of docu- 
mentation and mail; SPAN presently connects 
over 16 computers nationwide at univeraily 
and government locations such as MSFC, 
GSFC, Los Alamos, Southwest Research insti- 
tute, University of Texas at Dallas, Stanford, 
Utah State University, Applied Physics Labo- 
ratory. and others. The 
add i Jons of Institutions on SPAN include Na- 
tional Center for Atmospheric Research, Jet 
Propulsion Laboratory, TOW, AP^ UntwjTj* 
tv of California at San Diego, Lockheed, Urn- 


. Cll ?ppell organized the auroral and . 
*Pace lab sessions. ' ■' 


ty of California at San Diego, LKkhM. um- 


Tectimophyaics ■ i 

John q. Jantieioia Mejnoriah HighrPrto- 




shop will use data from IMP 7 and 8, Dynam- 
ics Explorer I and 2. and ISEE 3 (renamed 
ICE or International Comet Encounter) while 
it was in the deep tail in late 1982 and early 
1983. This extensive workshop will be the 
firsi lest of similar daia sets and systems that 
will be obtained for the ISTP project in the 
early 1990's. Not only will a unique set of cor- 
rclauve observ ations be scientifically exam- 
ined, but there will also be the identification 
of the technical problems that must be over- 
come for a successful data analysis system to 
be developed for the ISTP mission. 

Another proposed use of SPAN may occur 
for the ICE spacecraft encounter of comet 
Giacobini-Zinner in September 1985. R. 

Zwickl (Los Alamos) discussed how near real- 
time data from the encounter could be 
networked to LANL, TRW, and possibly JPL 
and the University of Iowa for processing. 
The processed data can be returned quickly 
to GSFC through SPAN where Pi’s would 
have the opportunity to analyze and correlate, 
their results with other experiments on the 
spacecraft within hours of the encounter. 

Tests of the SPAN system for ICE data trans- 
fer are being planned by the ISEE project of- 
fice to take place this summer. 

Other SPAN activities currently in progress 
were discussed by J. Green (MSFC). Shuttle 
orbital environment information, which is of 
vita! interest to all Spacelab investigators, is 
being collected on a GSFC computer that is 
connected to the SPAN system. Rapid com- 
munication between investigators and the 
Shuttle Environment Information data base is 


Geophysical Year 


A date at the end nf an entry indicates the 
issue of Eos in which a full meeting an- 
nouncement was run. 


A list of abbreviations used in the Geophys- 
ical Year calendar appears at the end of the 


calendar. 


Fuiura AGU Meetings: 

FaO Meltings 

Dec. 3-7, 1984. San Francisco, California 


Dec 9-13. 1985, San Francisco, California 
(Abstracts due mid-September t9S3i 


Dec. 8-12, 1980, Snn Francisco, California 
•Spring Meeting* 


May 27—31, 19B5, Baltimore, Maryland 
(Abstracts due early March 1983) 


May 19-23, 1986, Baltimore. Maryland 
Regional Meetings 


^ ronl , Range Branch Symposium on Geophysics 
anu Geology nf Yeflowstuuc 
October 25, Y!)fl4. Golden, Colorado 


From Range Branch Hydrology Days 
Apnl 16-18, 1985. Fort Colliru, Colorado 
(Abstracts due December 31, 1984 for professional hy- 
drologists; February 13, 1 983 fur students* 


Chapman Conferences 

Solar Wind -Magnetosphere Coupling 
February IS— If*. lOftf, Pawclen... cJifnmU 
(Alntrnrls due N m ember 1, 1984) 


a key element to this project as it is being de- 
veloped. At the completion nf the project, 
SPAN will he able to provide users with easy 
access to this information data liase. 

In addition, it is anticipated that the MSFC 
Mission Integrated Planning System (MIPS) 
will he intci faced into SPAN within the next 
few months. The addition of the MIPS tu 
SPAN will enhance Spacelab pre-mission 
planning, provide shorter turnarounds, im- 
prove communication between Spacelab users 
and planners, save manpower in the long 
run, and start the automation of the Spacelab 
mission planning process at the investigation 
level. MIPS also provides in fori nation hy 
means of the mission timeline regarding 
when oilier experiments are operating ami in 
what mode. This iiifonnatiun is essential in 


Ion A« deration in (he lonnsiiherr and M.iunr- 
(uqilicrc.-. June 3-7. |»iH. p i. floniiii. Maunriiw- 


M.ignciniail I'liysin, dctolirr 28-31. Lu,. 
rcl, Maryland. 


1984 


Oct. 24-2(i tuginucniiu mid Ecoiuiiml Awu- 
ii ic in <-■{ Geothermal Resources. San Fr.uu.is- 
co, Calif. Sponsor: Ctdilierinjl Resources 
Council- (('race Mata, tk-nthennat Resume?* 
Council, I". O. IVox 135(1, Davis CA ■iru*.[7- 
135(1; let.: >J Hi- 738.2360.) 

Oci. 24-26 Nature ot ihe Ix>wer Continental 


Crust. London. England. Snonsnrs: <irologit.il 
So, iel). Royal AslmnniniL.il Nmiciy, Wegener 


riouc-iy. Royal AslmnniniL.il Nmiciy. Wegc 
I'n in nlauon. <Ceulugii..il S.« it-iv. Rnrliriulu 
I louse. PiLLUiiitly, IsiikImii WIv OJU. Eii- 


ordcr to determine when tine experiment af- ggui.’a5 Sjumnsium on il,e Gcophyaica and 
lects the environment that another eXiieri- Geology of Yellow stunc. Golden. 0.1.. Sjicui- 


mem is measuring. Complete and iip-tn-daie 
timeline information will be essential lor 
many of the science dedicated missions, such 
as Space Plasma Laboratory. 

Tne SPAN system will be augmented hv 
the addition of computers at the newly reor- 
ganized National Space Science Dam Center 
(KSSUU ai t «• i.lil.ii .1 lliglu i. .L'tiiL'i 

The incliisiiiit c.1 the N'SSDL. laciliiies inn, a 
computer network for space scientists was 
recommended to NASA earlier this year bv 
the National Academy of Sciences CSS IV 
CSTR data panel. J. King (N5SUC) discussed 
efforts that are already underway for the de- 
velopment of an online data catalog and data 
library by using an existing GSFC node on 
SPAN until facilities are installed at the 
NSSDC later this year. The NSSDC is form- 
ing an ad hoc steering committee, made up 
of science users, which will provide guidance 
in the development of the online data direc- 
tory and catalogue. The online data directory 
and catalogue, as a first step, is being de- 
signed to provide a fast and easy method of 
obtaining information on the storage, access, 
and distribution of solar-terrestrial data. V. 
Abreu, R. Anderson, B. Clatter. R. Gold, B. 
Theis, and others from the DSUWG volun- 
teered to become part of this steering com- 
mittee. 


Geology of Yell ov* tin nc. Gi >lticn. < .!> . Si icui- 
tots: AGU From Range Br-itnh, l 'St IS, <.;u.i|i- 
ruiitr lirciinilc fur Research m Ltniroiiiiieii- 
i :il & knees. L'.S. Tark Seniif. l.ulnrad<i 
Schu.i) nf Mines. (Jo Aim [osl-Kii, Seciri.nt, 
AGU Front R^ugi- Biamli, Nt i.XA .SKM', ft'D 
SE2. 1-*3 llroailirat. Uoiiliiet. COailMrt, ic4 . 


SD3 -497-5 147.) (Scpi. 18. 198-1.1 
Oct 28-30 Indi Underwater Mining Institute. 


Madison. tVis. fj. Kobcn Munre, Frnerjm 
t .haiim.ni. V'lm. .4 'Icx.o ,n Aircun. M.ii in. 
Alienee luiiiluie. 2i'li F.,lsI “ii l/'J Si , An snn. 
TX 787115; iel.: 5 1 2-471-4810. Mink 17. 

1984. i 

Oci. 29-30 Cmifcrc'iicc on Mvtlio.lj for Kt. dil- 
ation nf Groundwater Contamination Sties. 


F.jsi Lansing , Mich. Spnnturs Mitl.igan Dejil. 
of Naiurnl Retources. Michigan Sure Unit.. 


oi Aaiural Ke».uirces. Michigan Mate Unit.. 
USGS. (David Haimliuii. Mkhiu.m fie pi. uf 
Natural Resources. Si evens T. Mason Bldg. 

ft i » tu . . . .n . > I n . ° 


Bon 30 028, Lansing, Ml l*t'3tV9 j tjnhr SI, 
1934.) 

Oci. 29-31 (.'unfcrciiio on Gcopotentiol Re- 
rearch Mission (GRM| Science. Ln liege Park. 
Md. Sponsor: NASA. (L. Waller, CVakr EL-8. 
NASA HeadutiArtCTi, Washmstuu. IK1 ‘20546; 
tel: 202-453-1675.) (July 24. 1984 \ 

Oct. 29-31 Stmposium on Groundwaters The 
Unseen Crisis, Austin, Tex. Sponsors: Texas 
A 8c M University, University of Texas at Aus- 
tin. (Entc&t T. Suterdon, Center fox Research 
in Water Resources, The Unit-, of Texas at 


Austin. Bldg. 1 19, 10100 Burnet Road, Aus- 
tin. TX 78758-4497; let: 512-835-31 12.) 


(Aug. 14, 1984.) 

Oct. 29-31 Symposium on Lunar Base* and 
Space Activities of the 2 1st Century, Wash- 
ington, D.C. Sponsor: NASA- (Michael Duke. 


This meeting report was prepared by]. L. 

Green Space Science Lab., NASA Marshall Space 
Flight Center, Huntsville, AL 33812. 


NASA Johnson Space Cemex, Houston, TX 
77058: id.: 7 13-483-4 404.) (Julv24, 1984.) 


Oct. SG-Nov. S Symposium on Relationships 
Between Climate of China and Global Cli- 
mate— Past, Present, and Future, Peking, Chi- 


Career and Family: 
Making It Work 


(March 27. 1084.) 

Oct. 3 1 -Nov. 7 Regional Assembly of IA5PEI, 


AGU Fall Meeting 
Wednesday, December 5 
6:00 8:00 P.M. 
Crystal BaJIroom 
San Franciscan Hotel 


bty. National Geophysical Research Institute. 
Hyderabad-500 007, India; telex; 155-478 
NGRI IN; cable: Geophysics.) (Aug, 23, 
IMS.) 


Nov. Mexican Geophysical Union Annuo] 
Meeting, La Paz, Baja California 5ur» Mexico. 
(Unldn Gcoffska Mexicans, A.G, Comiti Or-' 


ganlzador Reunidn 1984, Apanoda Postal 
1805, Ensenada ,22800. B.C.N. Mexico.) (July 
3, 1984.) 


Connie Sancetta of Umont- 
Doherty Geologic^ Observatoty 
will moderate a discussion of how 
best .io balance active Involve- 
ment In a career with having and 
raising phlldren. Panelists will be 
Tanya Atwater (University of 
California, Santa Barbara). 
Suzanne BeskUDIehl (Michigan 
Technological University}, Laurie 
Browri (University of Massachu- 
setts) and Sylvia Garzoll (Lanriont- 
Doherty Geological pbservatoiy). 


Nov. 5-8 . GSA Annual Meeting, Reno, Nev. . 

a ran Latullppc, GSA, P. O. Box 9140, Boul- 
w. .CO 80801; tel.: 303-447-20200 ' 

Nov. 5-9 ISth Sdenflnc Meeting nf Gcophtii- 
dsu aiid Geodcslsu, San Carlos de Dnruoctie, . 
Argentina. Organizer: Argentine Association 
of Geophytlc* and Gcodeiy.tUc. FrandKO 

r A 1' /l tV.L.. .. 


Hlnchi Asociaddn ArgonUna dq Ocolblcw y 
CeodeMi, Qudiln de Corrco 106, Sucnrsal 28, 


• data and textual Infomiauon for correlative 


‘^D'BaW (Ltis Alarrios) discussed how V/j • 


This program has been arranged 
by the AG(I Education and. Human. 
Resources CouuuH^ee. Refresh- 
■ merits wUI be available, ' ; .• 


:^H28|) Capita! Federal, Argentina.) (Oct. 10, 

Nov. 8-9 .Ulidoli Lake and Watershed Man- 
agement Conference, Springfield, 111, Spon- 
. ion: Unix. of HUnols Water Resource^ Center, 1 
AWRA Illinbii section. North Amciiran Lake 
Management Society. (Glenn Stout, Water Re- . 
. iourceA Center, Uulv. or Illinois at Urban a- 
Chahtpaign, 2035 Hydrosysteml Laboratory, . 
' 208 Nortli Routine SL, Urbapa, IL 01 801; 

' (eL:SLMa94US&).gune 12, 1984.) , 

Nov. 11-16 Engineering Foundation Confer- 
ence pn Groondwater Contamination, Santa 
Barbara, Calif. Sponsors: Tlte Engineering 
Foundation, Univershlu Council on Water . . 


Roources. (Engineering Foundation, 345 E. 
,47th Si; New York, NY 10017; teL- 212-705- 


7835.) , ... 

Nov. 12-J7 First SympMiiitn dn the Humid ' 
Troplcq, Belem, Fara-Bruil. Sponsors: Brazll- 


Meetiiigs (coni, oh p, 778 ) 
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Meetings (t mi. from. p. 777) 

ian Aurkuliural Research Organization, i lie 
Center for Agricultural Research on the Hu- 
mid Tropjc!. (Secrcuiria do 1° Sim|rfsio do 
Trdpico Umido, Centro de Peanuiaa AHropc- 
cuina do Trtpico unuda-C.PATU, Cans 
Postal 48, 6fi0Q0— Held m. Pani-Bnuil: tel: 
091-226-6022; telex: 91 121.) (July 31. 196-1.) 

Nov. 12—17 Water for South Africa, Johannes- 
burg, South Africa. Sponsors: NWWA, Bore- 
hole Water Assoc. <if Southern Africa. tlUvitl 
M- Nielsen, Conference Coordinalctr, NWWA, 
SOU W. Wilsrai Bridge Rri., Worihinuinn, OH 
43085; lei.: 614-84 6-0355.) (Dec. 13,1083.) 

Nov. 13 Conference nn Water Reuse and De- 
talliutilan, Johannesburg. South Africa. Spon- 
sor: NWWA. (Pat Alcorn. NWWA, 500 \V. 
Wilson Bridge Kd., Worthington, OH -13(185; 
tel.: 01-1-816:9355.) (May 29, 1981.) 

Nov.13-14 Symposium on Geopbyalca In Kan- 


IKS — A 25-Year Update, Widnl*. Kan. Spon- 
sors: Kansas Geological Survey, University of 
Kansas. (Conferences and Special Programs. 


University of Kansas, Conti miing Education 
Building, lam-rence, KS 660-13-2607.) (Oct. 
IS, 1984) 


Nov. 13-15 Ophlolltea Through Time, Nancy, 
France, (jacquclinc Dcsinons, Univcrsiid de 
Nancy I, Faculld dca Sciences, Lnljoraioire dc 
Pdtroiogic, B.P. No. 239, F-51506 Van- 
docuvrc-K's-Nam.y Cctlex, France.) (Tune 26, 
198-1.) 

Nov. 13-15 1981 Intern jtninal Symposium on 
Antennas. (]ourndoa Internationales de Nice 
sur les Aniennes— J1NA), Nice, France. Orga- 
nizers; France’s Centre National d’Etudes tus 
Tdlfcoinmunitalipiis (CNF.T), Socidld ties 
Elect riciens, del Elect roniriens ct lies Radio*- 
Icctriciens. (Sccrdiariai JIN A ‘81, CNET-PAB, 
Centre dc la Turitlc, 06320 Cup iTAil, 
Fiance.) (Attn. 14, 1984.) 

Nov. 13-15 Coastal Zone and Continental 
Shelf Conflict Resolution, Cambridge, Mass. 
Sponsor: MassJuhuHells Institute urTcchnol- 
ogy Sea Gunn Pnigr.tin. (Elizabeth 1'. Har- 
ding, MIT Sea Giant Program, 77 Mnnathuv 
Mill Ave., Bldg. E38, Canibritlge, MA 02139; 
tel.: 617-253-3-16].) 

Nov. 19-23 I2lh World Mining Congress, 

New Delhi, India. .SjwiiiAor: The Imtiliiilun of 
Engineers (India). (The Institution of Engi- 
neers (Indin), SHI State (enter, It. SlanJi Talar 
Mrg 1)11(102. New Oullii, tmlia.) 

Nov. 26-21 7lli Inter) latiuual Synipusiimi on 
Wutewatar Treatment, Miiritrcnl, Canada. 
Otmniro s: F.nvirnnnirm Conaila, Soti6t6 
Quebtfttiise d’jug in fascine nl dcs eaux. Associ- 
ation ()u6b*cfiifL‘ dcs techniques dcs eaux. 
(Alain Jolioicnr. Fjiviromncni Canada: 
tel.: 819-997-3-1115; or Clauile Verges, LAB- 
TEQ/Sonexcau, AQTF. Representative; tel.: 
5I-I-G36-5023.) (Oct. 16. 1081) 

Nov. 20-30 WMO Technical Conference on 


Urban Climatology and Its Applications With 
Special Regard to Tropical Areas. Mexiui 
(■ivy. Sponsor v. WMO, World Health Oreani- 
utiun. (T. R. Ole, c/o World Climate Pro- 
gram Dept., WMO, -11. ('•iuscppc-Motla, Case 
poitalc No. 5. CH-121 1 Geneva 20, Switzer- 
land.) (Imie 12, 198-1.) 

ov. 26-30 Svmixnium on the Scientific Basis 


Nov. 26-30 Symposium on the Scientific Basis piuraii 

for Nnclrar Waste Management, Boston, . 1 , 

Mass. Sponsor: Matcriiils Reseanrh Socieiy. Sn « 

(John Stone, t. I. do Pont dc Nemours and kj,™ * 

Co., Savannah River Laboratory. Aiken, SC rx> , ' 

2980H.) (May 8, I9M.) &?) Ami 16 

Nov. 27-30 Thirtieth Annual Conference on ^ranc 

Magnetism and Magnetic Materials, San Die- J- 

go, L’iilif. SjMinsors.- American loiliciuc- of L l JS’,o 

"hysics, Magnetics Society of Institute o[ t!-c- 


Nov. 36-Dec. 1 NASA/ Lunar and Planetary 
Institute Workshop on Water on Man (pan 
of Man: The Evolution ofits Climate and At- 
mosphere), Moffett Field, Calif. (NA5A/LPI 
Project Office, 3303 NASA Road 1, Houston, 

. TJT77058.) (Sepa. 4. 198-1.) 

Dee. 3-7 AGU rail Meeting, San Francisco, 
Calif. (Meetings, AC>U, 2000 Florida Ave., N. 
W.. Washington, DC 20009.) 

Dee. 16-21 International Chemical Congress 
of Pacific Basin Societies, Honolulu, Hawaii. 
Sponsors: ACS. Chemical Institute of Canada, 
Chemical Society of Japan. (PAC CHEM ’84, 
Meetings and Divisional Activities Dept., ACS, 
1)55 16th St., N. W., Washington, DC 20036; 
1*1-= 202-872-4300; PAC CHEJiI ’84, Chemical 
Institute of Canada, 151 Slater Si., Suite 906, 
Ouawa, Ontario KIP 5H3, Canada; tel.: 613- 
233-5623; PAC CHEM '84. Chemical Society 
of japan, 1-5, Kanda-Surugadai, Chiyoda-k’u, 
Tokyo 101, Japan; tel.; 03-292-0161.) (Sept. 
13, 1983.) 

Dec. 17-21 Tectonic Studies Group 15(h An- 
nual General Meeting, Swansea, U.K. Spon- 
sor: University College of Swansea. (Richard 
nl Geology, 


iqr: UniveraiLy College of Swansea. (Richan 
Lisle, DcpL of Geology, Univenity College, 
Swansea SA2 8PP, United Kingdom,) 


Swansra SA2 8PP, United Kini 
Dec. 28-31 Fourth Inter nation 


om.) 

Conference 


on Applied Numerical Modeling, Tainan. 
Taiwan, (S. Y. Wang, School of Engineering, 
Univ. of Musiiiippi, University. Ms S8677; 


tel.: GOl-232- 


1985 


Jan. 7-12 17th International Congress on Hy- 
drogeology of Rocki or Low Permeability, 
Tucson, Ariz. Sponsors: International Assoc, 
of Hydroaeulogisis, AGU. (E. S- Simjrson. 
Dcql. of Hydrology and Water Resources, 
College of Engineering, Univ. of Arizona, 
Tucson, AZ 85721.) 

Jan. 7-11 International Conference un Inter- 
active Information and Processing .Systems fur 


I I42C Rockville Pike. Suite 369, Rockville. 

MD 20B52; tel.: 301-4-13-8704.) (Aug. 1-1, 
1984.) 

February I ntemational Sy mposhim on Recent 
Crustal Movement, Maracaibo, Venezuela. 
Sponsor: I AG. (Heinz Henncbere, Apartario 
6, Mantcail», Venezuela; teles: 01263 
GAMER VC.) 

Feb. 4-6 National Conference on Water Re- 
sources Research. Chevy Chase, Mtl. Spon- 
sor; Universities Council on Water Rcsoiitccs. 
(William I- Powers. Executive Seerclanr, Uid- 
versifies Council on Water Resources, S 10 Ag- 
ricultural Hull, University of Nebraska, Lin- 
coln. NE GH583-07II; tel.: 402-472-3305-) 

Feb. 6-7 USGS Forum on Rcwarch in Mineral 
Resaureea, Denver, Colo. (William K. Miller, 
USGS, P. O. Box 25046, Wait Slop 912. Den- 
ver Federal Center, Denver, CO 80223; tel,:. 
303-236-5558.) 

Feb. 16-15 Australian Physical Oceanography 
Conference, Hobart, Tasmania. Convenor: 
EricJ. Lindsuom. (Eric Limbi rom. CSIRO 

. Marine Laboratories, GPO Box 1538, Hobart, 
__ Tasmania, Australia 7001.) (Sept,. 4, 1984.) 
Kj(F«b. 12-15 Chapman Conference on Solar 
130 Wlnd-Magnotoephere Coupling, Pasadena, 


Crlif. (AGU, 2000 Florida Ave., N. W™ Wasli- 
inglun. DC 20009.) 

Feb. 23-24 Internal iunal Erosion Control As- 
scicUuoii I Gill Annual Conference and Trade 
Show, San Frnncisin, Calif. (Iniernaiional 
brosiun Control Assuc., P. O. Box 807, Free- 
dom, CA 95019.) 

Fck 26-28 Second Hydrology Symposium on 
Surface Coal Mining in thelN’orthcrn Great 
Plains, Gillette, Wvo. Spuinor Gillette Area 
Groundwater Monitoring Organization. (Ron 
Landers, Carter Mining tiompany, P. O. Box 
3007, Gillcile, IVY 82710; lei.: 307-682-8881.) 
(|uly 24. 1981.) 

Spring Iniernaiional Syposium on Tropical 
Hydrology, San jnan, Pneno Rico. Organizer: 
American Water Resources Association. (Fer- 
dinand Quinones, U.S. Geological Survey. 
WRD, GPO Box 4424, San Juan, PR 00936; 
tel.: 809-783-46B0.)(Oct. 16, 198-1) 

March 10-15 American Society of Phnlogram* 
motry and American Congress on Surveying 
and Mapping National Meeting. Washington, 
D. C. (Vvularu A. Kuncis, 44l5Jenscn PL. 
l-nirfax, VA 22032; tel.: 703-425-8790.) 

March 11-15 10th Lunar and Planetary Sci- 
ence Conference, Houston, Tex. Sponsors: 
Lunar and Planetary Institute, AGU, NASA 

i ohnson Space Center, Division for Planetary 
cicnccs of the American Astronomieal Socie- 
ty, GSA, Mctcoritlca] Socieiy. (Pamela Jones, 
Conference Administrator, Lunar and Plane- 
tary Institute, 3303 NASA Road I, Houston, 
TX 77058; id.: 713-486-2150.) 

March 18-21 Iniernaiional Conference on In- 
tegral Methods In Science and Engineering. 
Arlington, Tex. Sponsor: Univ. of Texas at 
Arlington. (Fred R. Payne, A.L Dept., Univ. 
or Texas- Arlington, 76019; id.: 817-273- 
2074.) (Jiffy 24, 1984.) 

April 1-3 Workshop un the Correction of Pre- 
cipitation Measurements, Zurich. Organizers: 
Swiss Federal institute of Technology, Inter- 
naiinnal Association of HydraloglcalScienccs, 
World Meteorological Organization. (Boris 
Scvruk, Hydrology Section, Department of 
Geography F.'l'lC Wintctturciiiussc 190, 

8057 Zurich, Switzerland.) 

April I— I European Union of Geosciences Bi- 
ennial Meeting, Strasbourg, France. (Organiz- 
ing (aim i nit tee, Dept, of tarth Sciences, llniv. 
at Cun ihiii lire, dawning Si., Cambridge CB2 
SKQ. U.K.) 

A|irill4-19 GSA Penrose Conference on Geo- 
mnrphic and Slraligniphlc Indicators of Nco- 
gene-Qualernary Climatic Change in Arid 
and Sciniarul Environments, Lake Havasu 
City, Ariz. Conveners: John Dohrcnwcnd, 
USGS; Steve Wells amf la’s SfcFadticn, Univ. 


of New Mexico. (John Dohrenwcnd, USGS, 
Mail Stop 94 1, 345 Mirhllcfield Rd., Menlo 
Patk, CA 04025.) 

April 15-19 First International Symposium on 
rreciie Positioning with the Global Poaiiion- 
InnSyatem, Rockville, Md. Sponsors: [AG. 
lUGG. Defense Mapping Agency, NOAA. 
(Pwifioning wills GPS- 1985, While Flint Mall. 
Post Oil icc Box 2095, Kensinmon, MD 
20895.) 

April 15—11), I9H5 Second Inieriialioniil Svin- 
pusium on Analytical Chemistry in the Ex- 
ploration. Mining, and Processing of Materi- 
als, Pretoria, Suuili Africa. Sponsor: Inlcma- 
liunul Union of Pure and Applied Clicmistrv. 
(Tim Symposium .Secretariat 5.328, CSIR, Bi« 
395, Pretoria, 0001 South Africa.) 
j April 16- 18 Fifth Annual AGU Front Range 
Branch Hydrology Days, Fort Collins, Colo. 
(H. J. Morcl-Scvionx. Dept, of Civil Engineer- 
ing, Colorado State Univ., Fori Collins, CO 
86523; id.: 3U3-49I-5448 or 8549.) (July 24. 


April 18-20 Continental Extensions! Tecian- 
ica, Durham, England. Sponsor: Geological 
Socieiy. (J. F. Dewey, Dept, of Geological Sci- 
ences, Durham University, Durham DHL 
3LE, England.) 

April 19 Lithoprobc Phase 1, Vancouver Is- 
land, SubducUon and Accretion Processes, 
Victoria, B. C., Canada. Sponsors: Geological 
Assoc, of Canada, Canadian Geophysical 
Union, (E. Irving, Pacific Geoscience Centre, 
Box 6000, Sidnejr. B. C. V8L 4B2, Canada, or 
R- Clowes, Geophysics and Astronomy, Univ. 
of British Columbia. Vancouver, B.C. V6T 
1W3, Canada^ 

April 21-26 Third International Symposium 
on the North American Vertical Datum, 
Rockville, Md. Sponsors: AGU, IAG, NOAA, 
National Geodetic Survey. (Gary M. Young, 
Am. Director. NAVD Symposium 85, White 
Flint Mall, P. O. Box 2065, Kensington, MD 
20895; lei.: 301-443-8567.) 

April 28-May l International Conference on 
Arctic Water Pollution Research: Applica- 
tions of Science and Technology, Yellowknife, 
Northwest Territories, Canada. Organizer: 
Canadian National Committee, Iniernaiional 
Assoc, on Water Pollution Research and Con- 
troL (K. Charbonneau, National Research 
Council of Canada, Montreal Road Labora- 
tories, Ottawa KIA OR6, Canada; tel.: 813- 
993-9009.) (July 10, 1984.) 

April 30-May l Symposium on Watershed 
Management, Denver, Colo. Sponsor; ASCE. 
(E. Bruce janes. President, Resource Consul- 
tants, Inc. P. O. Box Q, Fort Collins, CO 
80522.) (May 1, 1984.) 

May Symposium on Hydrothermal Alteration 
and Ceomennal Brine Chemistry, Process- 
ing, and Mineral Recovery. Palm Springs, 
Calif. Sponsor: Geothermal Resources Coun- 
cil. (Grace Mata, Geothermal Resources Coun- 
cil. P, O. Box 1350, Davis, CA 95017-1350; 
Id.: 910-758-2300.) 

May CMQ Symposium on Vertical Motion to 
die Equatorial Upper Ocean and its Effects 
on Uvlng Resources and the Atmosphere. 
Paris, France. Sponsors: Scientific Committee 
on Ofcunic Research. UNESCO. (Davitl Hal- 
pern, NOAA PMEL, 7600 Sami Point Way, 

N. E., Seattle. WA 981 15.) 1 


Meetings Chairman 
for 1986-88 

Frank Eden will complete 
his term as Meetings Chairman 
in December 1985. 

A Selection Committee will recommend a candidate for Meetings 
Chairman to President Charles L. Drake for appointment Resumes of 
those Interested In serving as Meetings Chairman or letters of 
recommendations from those who wish to suggest candidates, should 
be sent to Meetings Chairman Selection Committee, AGU, 2000 Florida 
Avenue, N. W„ Washington, D. C. 20009, by March I, 1985. 

The two national AGU meetings are attended by more of the active 
research community than any other In the field and are regarded 
as the premier geophysical meetings. The Meetings Chairman Is 
charged with the responsibility for the planning and development of 
the Spring and Fall Meetings. He/she directs the meeting of the 
Section Program Chairmen, arranges for the Union Frontiers Sessions, 
or other special Union sessions, and has final authority over the 
arrangement by Section Program Chairmen of papers and sessions. 
The position takes approximately 10% of an individual's time over the 
course of a year, In addition to attendance at the meetings. An 
honorarium of S2500 per year and an expense allowance Is Included 
for each year of the three-year term. 


und Phuiugrammctric, HPV G 53, ETH- 
Hfltiggcrbcrg, 8003 Zilrich, Switzerland.) 

May 27-jiinc I Fifth Iniernaiional Coral Reef 
Congress, Tahiti, French Polynesia. (Organiz- 
ing Committee, Coral Reef Congress, B.P. 562 
Papeete, Tahiti, French Polynesia.) 

Summer Colloquium on Comparalive Study of 


tuarine Research Conference. Durham, N. H. 
Sponsor; Estuarine Research Foundation. 
(BjOrn Kjerfvc, ERF Program Chairman, 

Belle W. Baruch Institute for Marine Biology 
and Coastal Research, University of South 
Carolina, Columbia, SC 29208; id.: 809-777- 
4529.) 


SOP, Observatoirc de Meudon. F 92195, Meu- 
don Principal Ccdex, France; Telex: 200 590 
CNET OBS.) (Aug. 9, 1983.) 

June Second International Conference on Soil 
Dynamics and Earthquake Engineering, on 
board the Queen Elizabeth I (/Sponsor. Com- 
puialional Mechanics Institute. (C. A. Brcbbia. 
Computational Mechanics Institute, Ashurst 
Lodge, Ashurst, Southampton S04 2AA En- 
gland.) 

June 3-7 Symposium on Stochastic Approach 
to Subsurface Flow, Fontainebleau, France. 
Sponsors: GRECO Hydrogeology of die Cen- 
tre National dc la Rcchercne Scieniihquc, Par- 
is School of Mines. (G. de Marsilv, GRECO 


. France; Id.: 6-422-48-21.) (Oct. 16, 1984) 

) June 3-7 AGU Chapman Conference on Ion 
Acceleration la (he Ionosphere and Mmgnelo- 

3 here, Boston, Ma»- (AGU Meetings, 2000 
Qrida Ave.. N. W., Washington, DC 20009.) 
June 4-7 International Conference on Mafic 
Dyke Swarms, Mississauga. Ontario. Canada. 
Sponsors: 1UGS Commission on Tectonics, 
the International Lithosphere Programme, 
and the Geological Survey of Canada. (H. C. 
Halls, Erindalc Campus, Univ. of Toronto, 
Mississauga, Ontario L5L 1C6, Canada; tel-: 
416-828-3363.) 

June 8-12 Third International Conference on 
Toxic DlnoBageUatea, St. Andrews, New 
Brunswick, Canada. (Alan W. White. Biologi- 
cal Station, Department of Fisheries and 
EOG2X0 )" ^ n ^ Tews * ^ ew B runs 'ridk, Canada 

June 9-15 IWRA Fifth World Congress, Brus- 
sels, Belgium. (Fifth World Congress on Wa- 
ter Resources, Brussels International Confer- 
ence Centre, Parc des Expositions, Tentoon- 
•“Hinppart. B-1020 Brussels, Belgium; tel.: 
32-2-478-4 8-00; telex: 23-643.) (Aug. SO. 
1985.) 

June 9-10 52ud Session of the Permanent 
Committee of the International Federation of 
Surveyor! (FIG), Katowice, Poland. (Komticl 
Oreantzaenny PC 85. ul. Kossutha 9, PL 40- 
833 Katowice, Poland. PO 108.) 

June 12-14 19th Annual Canadian Meteoro- 
logical and Oceanographic Society Congress 
and Annual General Meeting: Modelling in 
Meteorology and Oceanography, Montreal. 
(Organizers: Canadian Meteorological and 

iJfp.i nntfra nhir Cai-'iaIi, 1’T f j.. .a 


Jujy 29- Aug. 9 Tsunami 85: International 
Tsunami Symposium of the IUGC Tsunami 
Commission, victoria, Canada. (Tsunami 85, 

P. O. Box 2267. Sidney. B.G.. Canada V8L 
3S8; id.: 604-056-8341) 

Aug. 5-16 IAMAP/1APSO Joint Scientific As- 
sembly on the Large Scale Circulations of the 
Oceana and Atmosphere and (heir Interac- 
tions, Honolulu, Hawaii. Sponsors: 1AMAP, 
1APSO, AGU. (AGU. 2000 Mori da Avc. N. 
W.. Washington, DC 20009.) 

Aug. 5—17 5tn Scientific Assembly nf IAGA. 
Prague, Czechoslovakia. (Michael Gadsden, 
Natural Philosophy Dept., Alrcrriccn Univ., 
Aberdeen ABO 2 UE, Scotland.) 

Aug. 5-17 Symposium on Magnetic Anoma- 
lies uver the Margins of Cotitineiils and 
Plates, Prague, Czechoslovakia. Sponsor: 
IAGA. (wfllinm J. Hinzc, Dept, nf Geosci- 
ences, Purdue Univ., West Lafavctte, IN 
47907; tel.: 317-49 1-59H2.) <Fch. 7. 1984.) 
Aug. 1 1- 1C Symposium un Groundwater Con- 
tamlaadan and Reclamation. Tucson. Ariz. 
Sponsor: AWRA. (Nathan Rtiras. Dept, of 
Hydrology and Water Resources, Univ. of Ar- 
izona, Tucson, AZ 85721.) (Oct. 16, 1984) 
Aug. 1 1-16, 1985 Water Demand: Sharing a 
umiied Resource— The 2 lit Annual Confer- 
ence and Symposium of the American Water 
Resources Association, Tucson, Ariz. (Yonim 
Gordon. Crecnhorne & O’Mara. Inc., 9001 
Edmonstnn Rd., Grccnbell, MD 29771); tel.: 
301-982-2846.) (Oct. 9, 1984) 

Aug. 12-16 Inter lull iaual Conference on the 
Occurrence, properties, und Utilization of 
Natural Zcolltea, Budapest, Hungary. Spon- 
sor: Hungarian Academy or Sciences. (J. En- 
gclhavdl, Secretary, 7.comc ‘85, Gcnuat Re- 
search Institute Tor Chemistry, Hungarian 
Academy of Sciences, H-1525 Budapest, P. G. 


Box 17, Hungary.) (June 19, HUM.) 
oig. 13-10 Hydraulics and Hydrology in lire 
Small Computer Age, Orlando, Fin. Sponsor; 


Society, I'Univeralti du Out!- Aug. 18-24 International Workshop 

; I ^ e v!'.' L Guy Canlm or Wchard arologlcal Applications of Space Tc 

Moffet, 100 AlcxVNihon Bird., 3rd Floor, Cocoa Beach, Fla, WMO, 1AHS. (A. 


UHUnal. Quebec, Canada H4M 2N8; id.: 

5 1 ■1-53 3-^551.) 

June 18-2 1 Third International Symposium 
on Analysts of Seismicity and Seismic Risk, 
Ljhlke, Cxediadonkh. (Z. Schenkova, Geo- 
phystcal Inultme, Bocni II, 14131 Prague 4, 
Cicchoslavakia.) 

June 18-21, 1985 Field Conference of the 
American Geomorphologlcal Field Group, 
Arcala, Calif, (American Gcontorphologiral 
Field Grottp Secretariat, Department or Geo]- 

June 26-28 UA Svmnosium nn Rnelr U«U. 


Hydraulics DIvLsiuii, American Society of Civil 
Engineers. (William R. Waldrop. TV A Water 
Systems Dcvclnpmcm Branch, VO Drawer E, 
Norris. TN 3782H: id.: 615-032-14(10.) 

Aug. 14-15 Symposium: Groundwater Con- 
tamination and Reclamation, Tucson, Ariz. _ 
Organizer: American Water Restitutes Associ- 
ation, (Nathan Burns, Department uf Hydrol- 
ogy and Water Resources, University of Arizo- 
na, Tucson, AZ 85721; to).: 602-021-5082 or 
Kenneth D. Schmidt, 4120 North 20th St., 
suite G, Phoenix, AZ 85010; td.; 002-956- 
8711.) 

Aug. 18-24 International Workshop oil Hy- 
drological Applications of Space Technology. 
Cocoa Beach, Fla. WMO, 1AHS. (A. Ivan 
Johnson, 7474 Uphnm Court, Arvada, CO 
80003.) (Oct. 9, 1P84) 

Aug. 19-23 Sixth Gondwana Symposium, Co- 
lumbus, Ohio. Sponsor: GSA. (D. Elliot, Ohio 
Suite Univ., Institute of Polar Studies, 103 
Mendenhall, 125 South Oval Mall, Columbus, 
OH 43210.) 

Aug. 19-24 Fourth Chilean Geological Con- 
gress, Antofagasta, Chile. Sponsor: Depu of 
Geosciences, universidad del Norte. (Organiz- 
ing Committee, Fourth Chilean Geological . 
Congress, Dept, of Geosciences. Universidad 
del None, Casilla (Box) 1280. Antofagasta, 

. Chile; tel.: 222040-205.) 


May' tlO^mJSSsS oiflicllc Rifling ^E, tapjd OR? 'ASPhES- 1 &Shtak“' Assembly oflA- 


Sponsor: International Uthusphere Program, 
(jolm W. Pierce, Petro-Canada Resources. TO 
Box 284-1, Calgary, Albcrtu T2P 3E3, Cana- 
da.) 

May 13-18 Third JECSS (Japan and East Chi- 
na Seas Study) Workshop, Tsukuba Univ., Ja- 


^h^Tcxas A k M Univ.. College Station, TX 

May 19-24 2nd U.S.-Duich International Sym- 
posium: Aerosols, Wiiliamiburg, Vb. Organiz- 
er: U.S. Environmental Protection Agency. (Si 
Duk Lc Ci U.S. Coordinator, 2nd U.S. Dutch 


International 
viromnenial 1 
search Trlani 


s, U.S. En- 
D-52). Rc- 


tok Mcdumki, Dept, of Mining Engineer- 
ing, South Dakota School of Mines and Tech- 

■ SMkf W a Cil ?. 57701-399B; td.: B05- 
. WWJ ( A,, g- H. 1984.) 

JU ^: l0 oJ n ! CrnaU « nB . 1 S y m P°* ium on Karst 
WMei Resources, Ankara and Antalya, Tur- 
key. Sponsors: Karst Water Resources Re- 
JStSSST r ro]« l of HaceUepe Univ., 
Staje Hydraulic Works. (A. 

Ivan Johnson, Water Resources Consultant, 
WJTO* Cpnsullams. 7600 EastOr- 
chard Rd.. Harlequin Plaza North. Engle- ' 
wood, CO 8011 1, or Gultekin Gunay, Hydro- 
RWtomcf. 1 Engineering DepL, tiacc&J 
Hjj^ngracenni Faculty, Beytepe. Ankara, 


search Triangle Park. N<T277 II.) 

JO)May 27-3 J AGU Spring Meeting, Baltimore, 
Md. (Meetings, ACU, 2000 Florida Avo„ N. 


I. (Meetings, ACU. 2000 Flc 
, Washington. DC 20009.) 
27-31 Deruitv DlsUibutior 


’ May 27-31 Density DlsUibulion or the Lldm- 
- sphere: Static ana Dynamic Models, ZOrich. 
Organizer: Interaallonnl Association of Geod- 
esy. (J. Bartholomew, irisiitut nir Ocodasle 


IWRA, 1AH 


«ue*, .rort Gollins, Colo. Span- 
iAHS, 

IR. (H. W. Shcn, DcpL of Qvil 


July 28pAug. 


International E*- 


SPE1, c/o Inter Group Corp., Akasaka Yama- 
knuu Bldg., 8-5-32, Akasalta, Minato-ku, 

. Tokyo 107, Japan; tel.: Tokyo (03) 479-631 1 .) 
Aug. 23—25 Workshop on High Temperature 
Geothermal Drilling, Kallua-Kona, Hawan. 
Sponsor: Geothermal Resources Council. 

(Grace Mata, Geothermal Resources Council, 

P. O. Box 1350, Davis, CA 95617-1350; td.: . 
916-758-2360.) 
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Come by the AGU : : 
: /'Siucle^'6ril/V/ : v,';; 
booth at the AGU 
" Fall Meetlng. , ^ 
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October 23, 1984 Eos 


Aug. 26-29 Third Circum-Padfic Terrene 
Conference, Sydney, Australia. Sponsor: Car- 
cum-Pacifjc Council for Encigy and Mineral 
Resources. (Malcolm J. Lennox, Secretary, 3rd 
Cin: uni- Pacific Terranc Conference. Tlie 
Earth Resources Foundation. Edge won It Da- 
vis BuildUtg, Univ. ofS)-dncy, New South 
Wales, Australia 2006.) 

Aug. 26-30 International Symposium on Geo- 
thermal Energy, Kailua- Kona, Hawaii. Spon- 
sor: Geothermal Resources Council. (Geother- 
mjd Resources Council, P, O. Box 1350, Davis, 
CA 956 1 7; id.: 9 16-758-2360.) 

Aug. 31-Sept. I Workshop on Fractures in 
Geothermal Reservoirs or Geothermal Explo- 
ration, Knilua-Kona, Hawaii. Sponsor: Geo- 
thermal Resources Council. (Grace Mata, Geo- 
thermal Resources Council, P. O. Hnx 1350, 
Davis, CA 95617-1350; tel.: 0)6-758-2360.) 

September Internationa] Synt|K»ium on Varia- 
tional Methods In Geosciences, Norman, 

Okla. Sponsors: AGU, Cooperative Institute 
for Mcsoxale Meteorological Studies., Univ. or 
Oklahoma College of Geosciences. (Y. K. Sa- 
saki, L>niv. of Oklahoma, 815 Jenkins, Nor- 
man, OK 73019.) 

September International Symposium on Deep 
Internal Processes and Continental Rifting, 
Chengdu, China. Sponsor: Chinese Litho- 
sphere Committee. (Claude Froidevaux, Uni- 
versity Paris-Sud, Lab. Gfophysiquc-Bat. 510, 
91405 Orsav, France). 

Sept. 10-13 ‘Envlroaat '85, Washington, D.C. 
Organizer: NOAA. (Program Committee. 2nd 
Envirosat Conference, NOAA/NESDIS, E/ 
ER2. FB#4, Mail Stop D, Washington, DC 
20233.) 

Sept. 1 5-20 Sixth International Conference ort 
Basement Tectonics, Santa Fc, N. Mcx. (M. J. 
Aldrich. Mail Stop D-162, Los Alamos National 
Laboratory, Los Alamos, NM 87545; tel.: 505- 
667-1495.) 


Sept. 16-21 Symposia on Polemic Volcanism 
and Etna Volcano. Catania, Italy. Sponsor; 
IAVCEI. (G. Frazzctta and G. Lanza fame, Is- 
tlttiio Intemazionalc di Vulcanologia, V ie R. 


Mareherlta, 6, Catania, Italy.) (Dec. 27, 1983.) 

Sept. iB—27 Advanced Study Institute on the 
Role of Air-Sea Exchange in Geochemical Cy- 
cling, Bombannes, Careens, France. Organiz- 
er: NATO. (P. Buai-M£nard, Centre des Fai- 
bles Radioactlvitds. Domaine du CNRS, Ave- 
nue de la Terrasse, BP I, 91190 Gif sur 
Yvette, France.) 

Sept. 17-21 AIPG Annual Meeting, St. Paul, 
Minn. (Robert E- Frcndergasl, General Chair- 
man, Geotechnical Engineering Com., 1925 
Oakcrest Ave., Roseville, MN 95113; tel.: 612- 
636-7744.) 

Sept. 17-21 Second International Mine Water 
Congress, Granada, Spain. Sponsor: interna- 
tional Mine Water Association. (R. Fernandez 
Rubio, School of Mines, Technical Univ. of 
Madrid, Rios Rosas 21, Madrid 3, Spain.) 

Sept. 19-23 International Symposium on Sci- 
entific Basil for Water Reaourcea Manage- 
ment Jerusalem. Sponsors: Israel Assoc, of 
Hydrology, IAHS. (SBWRM Israel ’85. The 
Israel Assoc, of Hydrology, P. O. Box 638 1 , 
Jerusalem. Israel.) (July 31, 1984.) 

Sept. 23-26 Biannual (^inference of the West- 
ern Federation ol Professional Land Survey- 
ors (WFPLS), Portland. Oregon. (Grain F.. 
Hcppcnstall, 17308 Booth Avc. SE. But hell, 

W A 98012; tel.: 206.181-8532.) 


Sept. 28-29 16th Annual (icoiitarpholtwy 
Symposium on Hlllalape Processes. Buffalo, 
N. Y. (Athol. U. Abrahams. Dcwm mem of 


Geography. Slate Univ. of New York at Buf- 
kVj, Buffalo, N\ 14260; tel.: 7 16-636-22891 

°or WmL n° r ra h °»? 0,, - U,e Stali,[icaJ Aspects 
rLwSf r® U *j ,y JJ° n,ll . orin g. Burlington, 
Ontano Canada. Organizer: ^Jaiionar Water 

?F¥\ r ol' J nsU1 ! 11 ® oltiivironmem Canada. 

(A. tl-Shaarawi, Aquatic Phyaics and Systems 
Division, NWRI, Canada Centre for Inland 

JSJJJJJ r? D B ^ 505 ?’ Wiffi 0 ", On«arlo, 

Canada L7R 4A6; tel.; 416-637-4534; or R. E 
Kwtatkowski, Water Quality Branch, IWD, 
VS*? 1 Massey. Ottaiva, Ontario, Cana- 
da KIA 0E7; tel.: 819.997-1921.) 

Oct. 9-10 International Symposium on Man- 
agement of Hoxardoug Chemical Waste Sites, 
Winston-Salem, N. C. Sponsors: AGU. U.S. 
National Committee of Iniernaiional Assoc, of 

ssagasvftssssi 

Ott- ,Q T l2 _ Conference on Heat and Detach- 
«, et,t " 9 ruBtal Extension on Contlneota and 
Planets, Sedona, Ariz. Sponsor: Lunar and 
Planetary Institute, USGS, GSA. (Pam Jones. 
LP1 Projects Office, Lunar and Planetary Iti- 
SS03 NASA Road 1, Houston. TX 
77058: lei.: 713-486-2150.) (July 31, 1084.) 

Ott-H -1 8 Dissertation Symposium on Cherai- 
« D,S C°>. Honolulu, Ha- 
waii. (Neil Andersen, Director, Marine Chctn- 
tstry Program, National Science Foundation, 
Washington, DC 20550.) 

Oct. 14-18 U.S.-Chlna BilaLeral Symposium on 
the Analj-sis of Extraordlnsij Flooa Events. 
Nanjing, China. Sponsors: USGS, Bureau of 
Hydrology of the Ministry of Water Resources 
and Electric Power of the People’s Republic of 
China. (Marshall E. Moss, Chief, Surface Wa- 
ter Branch, U.S. Geological Survey, 415 Na- 
tional Center. Reston, VA 22092; tel.: 703- 
860-Q8S7.) (SepL 11, 1984.) 

October 15-1 7 International Symposium on 
Variational Methods in Geosciences, Nor- 
man, Okla. Sponsor: The Cooperative Insti- 
tute for Mcsomeieorological Studies. (Sympo- 
sium Arrangements Chairman, CIMMS, Uni- 
versity of Oklahoma, 401 E. Boyd, Norman. 
OK 73019.) 

Oct. 21-23 international Conference on Arid 
Lands: Today and Tomorrow, Tucson, Ariz. 
Sponsors: UNESCO, Univ. of Arizona. (G. P. 
Nabhan, Office of Arid Lind Studies, Univ. 
or Arizona. Tucson, AZ 85721.) 

Oct. 28-3] GSA 1985 Annual Meeting, Orlan- 
do. Fla. (Sue Bcggs, Meetings Manager. GSA. 
P. O. Box 9140. Boulder, CO 80301; tel.: 303- 
^ 447-2020.) 

}0| Oct. 28-3 1 AGU Chapman Conference on 
Magnetotail Physics, Laurel, Md. (AGU 
Meetings, 2009 Florida Ave., N. W., Washing- 
ton, DC 20009.) 

Oct. 28-Nov. 1 international Conference on 
Coal Science. Sydney. Australia. Sponsor: In- 
ternational Energy Agency. (R. W. Hindc, Ex- 
ecutive Secretary. CSIRO. Piv. of Fossil Fuels. 
P. O. Box 136. North Ryrir. NSW 2 II 3. Aus- 
tralia.) (July 31, 1*184.) 

Nov. 4-8 IMivsics of Fracturing and Seismic 
Energy Release. Liblicc. Czechoslovakia. (I 
Kozak. Geophysical Inuitutc, Bocni II, 14131 
Prague 4. Czechoslovakia.) 

Nov. 13-15 Meeting on Shuttle Environment 
and Opcrallona II. Houston, Tex. Organizer: 
Amerii.ni Institute of Aeronautics and Astro- 
nautics. (Billy M. MiCnrmat. Lockheed 
R&DD, D91-30/B202. 3251 Hanover St-, Palo 


n Alio. CA 94304-. icL: 4 1 5-424-28 16.) 

R Dec 9-13 AGU Fall Meeting, San Francisco. 
Calif. (Meetings, AGU, 2006 Florida Ave., N. 
W. t Washington, DC 20009.) 

1986 

January Symposium on Geotechnical Applica- 
tions of Remote Sensing and Remote Data 
Transmission, New Orleans, La. Sponsor: 
ZYnencan Society for Testing and Materials. 
(A. Ivan Johnson, Woodward -Clyde Consul- 
tants, Harlequin Plau-Nonh, 7600 E. Or- 
chard Road, Englewood, CO 80 1 H; td.- 303- 
425-5610.) 

March 24-28 Pacific Conference on Marine 
Technology: PACON SB, Honolulu, Hawaii. 
Organizers: Marine Technology Soriety-Ha- 
waii Section, Center for Engineering Re- 
search-University of Hawan Ul Manoa. (N. 
Saxena, CNOC Chair in MC&G, Code 08 GX, 
Department of Oceanography, Naval Post- 
jgjjjgjj 1 . Monterey, th 93943; tel.: 

April 21-24 Inicrnailonai Symposium on En- 
vironmental Geotechnology, Allentown, Pa. 
(H. Y. Fang, Syniposimn Chairman, Gcotech- 


^neerm^. Lehigh Univ, No. IS, Bethlehem, 

May 18-21 International Symposium nn Flood 
Freqnency and RUk Analyses, Baton Rouge, 
La. Co-sponsor: AGU. (Vijay Singh, Louisiana 
State Univ., Dept, of Civil Engineering, Baton 


Md. (AGU, 2000 Florida Avc., N.W. Washing- 
Ion, DC 20009.) “ 

June Conference on Study and Milintlon of 
Hazards, San Martin. Sponsor: Tsunami Soci- 
ety. (Hazards Conference, Box 60536. 1 ju Ve- 
gas, NV 89 160.) (Jan. S, 1984.) 

June l-J l IRth Congress of the Imcrruiifnidl 
Federation r*f Surveyors, Toronto, Ontario, 
Canada. Hosts: Canadian Institute of Survey- 
ing. (FIG (ktngrcss '86, P. O. Box 186, Station 
Q, Toronto, Ontario M4T IMS, Ciinatln.) 

June 3-0 AdvanLcmcnts in Aerodynamics, 
Fluid Mechanics, and Hydraulics. MimiO.ipu- 
lis, Minn. Sponsors: Aerospace. Engineering 
Mechanics, and Hydraulic divisions of ASCE. 
(H. Stefan, St. Anthony Falls Hydraulic l-abo- 
ratory, Department of l.'isil and Mineral Engi- 
neering, Mississippi River at Third Ave.. S.E.. 
Minneapolis. UN 35414; (cl.: 612-373-2782.) 
JuU- 7-1 1 Geocongress *86: An Imcrnatiunal 
Earth Science Congress, johaitcxhurg. Soutii 
Africa. Sponsors: Geological Soriety of South 
Africa, I UGS. (Sympnsiuni Secretarial, S. 339, 
CSIR, PO Box 395, Pretoria, Republic nf 
South Africa 0001.) 

Aug. 4-8 International Symposium on Drain- 
age Basin Sediment Delivery, Albuquerque. 

N. M. Sponsors: International Commission on 
Coniineiiial F.rosion ini' the Internatiunal A«n- 
ciatinn of Hydro logical Sciences. L'nivcisitv ol 
New Mcxicn. (R. ) Hadley. Secretary ICCL, 
c/o Dc|tarinteiu nf Geography. Univ. nf Den- 
ver. Drnvei, CO 80268-0183; id.: 363-871- 
2672.) 

Aug. 2-1—30 12th Inienidiional Scdiiucniologi- 
cal Congress: Sediments Duwii-Undcr, Can- 
berra. Australia Sponsors: International Asso- 
ciation of Sediiticniologiits. Gwlnmcal Society 
of Australia, Geological Society of New Zea- 
land, Bureau of Mineral Resources (gcnlogv 


and geophysics). (12th International Sedimen 
talogicaf Congress, ACTS, GPO Box 1929, 
Canberra ACT 2601, Australia; id.: 062-49- 
8015; iniernaiional: 6162 498015; telex: 
AA62260, UNIHSE-ACTS.) 

Sept. 7-12 Second International Conference 


on Paleoceanngraphy, Woods Hole, Mass. (W. 
A. Berggren, Dctu. of Geology and Geophys- 
ics, Woods Hole Oceanographic Institution, 
Woods Hole, MA 025431 
Sept. 7-12 IGS Symposium on Remora Sens- 
ing In Glaciology, Cambridge, England. (If. 
Richardson, International Glaciolngiral Socie- 
ty, Lcnsfield Rd.. Cambridge CB2 1F.R. Kn- 
, gland.) 

5 Dec. 8-12 AGU Nl Meeting. San Francisco, 
Calif. (AGU, 2000 Florida Ave., N. W„ Waslt- 
ington. DC 20609.) 


A A AS American Association for the Advancement 
of Science 

AAPG American Association of Petroleum Geolo- 
gists 

ACS American Chemical Society 
AIPG American Institute of Professional Geologists 
AMS American Meteorological Society 
ASCE American Soriety of Civil Engineers 
AWRA American Water Resources Association 
GSA Geological Society or America 
IAG International Association of Geodesy 
IAGA International Association of Geomagnetism 
and Acronomy 

IAHR International Association Tor Hydraulic Re- 
search 

IAHS International Association of Htdrologkal Sci- 
ences 

1AMAP International Association of Metcurulugy 
and Atmospheric Physics 
IAPSO International Association for the Physical 
Sciences nf the Ocean 

IA5PEI International Association of Seismology and 
Physics of the Earth’s Interior 
I A VC’. El International Association ol Volcanology 
and Chemistry nl the Earth's Interior 
ICSU International Council til' Scientific Union* 
IUGG lnlcmaiicin.il Union uf Gemltsy and Geo- 
physics 

ll'GS I titer naiini iul Lenient id Gctilogit.il Scii-iucs 
1WR.A Inter not iimul Water Resources Association 
MSA Mincralnglcul Society nf Ameiii a 
NWWA National Water Well Assix'iaiiuit 
SKG Society ol Exploration ( ret ipliysiusts 
SF.PM .Sucleiy uf Kionuniic- P.do inlologislx and Min- 
eulogists 

URSI I over nauoival Union of Rai lit • Science 
WMO Wurlti Mcteorologiial Org.iuizatiun 


AGU STUDENT 
MEMBERS 

Special 50% discount 
on "paid & carried" 
books at the AGU 
Fall Meeting. Ask 
at booth for details. 



Separates 

To Order/ The order number can be 
found at the end of each abstract; use all 
digits wltcn ordering. Only papers witli 
order numbers arc available from AGU. 
Coif: $3.50 for the first nrlklc and $1.00 
for each additional article in the same or- 
der. Payment inusi accompany order. De- 
posit accounts available. 

Scud your order (»: 

American Geophysical Union 
2000 Florida Avenue, N.W, 
Washington, D.C. 20009 


Aeronomy 

Mt0 TtdM, hvm .Dd Hindi NIUIUL MID S«CHA « TB 1 

4 a«osAi.-KHiE xtsoMuaii aswucrmc zrrKcrt a. a. 

Jitaion (laitituta 0 1 OMphiiisi Md FliMtirj R/ilci, 
of of Cal linn in, Lot CtlifocnU, 

MOM) ud J. o. LuhMnn 

XaaiuriBsxc, ol auroral bom nautral vtnda at tba 
■JJBpauaa obtain*! by th* XII radar at foUr SUt. lUaka 
'M'S), In Juna and July of UBO- l» 0 Z h**e Nan 
■Naacaily anaiyind for **U«nca of an aliwi of *nhao**d 
aacUity upon tbs nlnd ip*c«w. TN 
wiionial coaponant of chi flollasa nagnatoMCir M* ua*d 
. . . *” lndlcttor of g*o*H|n*tlo act l» tty. TN 
«|a-fr*qn«aoy portion at tba gravity nn ragia* (portoda 
tb»n about 6 baura) appsara quit* eooatant vltb w 
•pparnmt oairalntfon vltb local ataetrojot activity. The 
"*H» Intimity of tovar-trnqumcy *.*•» la t«l» 
■jjciabl* ftoa yaar to y*ar. On ■ yaarly Nala, tba daw 
J?M“ l aitaratlona in tbe intaulty of bom lov-fr*qn*»cy 
lo eonjootloa vitb aahancad gteaigaatlc 
aottfity, Bovtrar, tonal and aMrldional wind flocluarlona 
f 01 v,c » ’rftb tba Uval of gaougnatie activity in • 
«o»iitanl nann*x tor nil tbraa yaara of daU atudlad at 
“J fraqnaMy. Tbta mtj indieata a dtpandaaca of 

ffom abtp bat wen tba iaeaniity of lov-fraquoocy 
“«aal wind Moil la t looi at pit Minpuaa aod gaonagnatle 
oo tba avarag* background atata of tba oautral 
tpattro* for tNt pariod. (Xatopauaa, natitral *i*da, 
•factraai, gMaagaatle activity) M 99 , SS 10 , S 5 S 9 

Oaophya. It. a,, *, Papar tUUO.' 

and toohntqu*. • * 

8PBCTMSWPIC ASBBSHBIT Of THE . . 

U«wiu optical Bimuwxiiii 

mL *:. T *2 Jtiatar for Anoapbarlo aod Bpaoa Bclaocaa, 
mha 8 t «t* llolveralty, Logan,. Utah M 3 Z 2 ), 

u.' TOrr 

A? #,Ufc Wstottl* oUalts Which oebitad fot-ton 
foUoirtn* Laonch on Hovadber 28,198), caertad 
T^Hac tba ooaplaaant of ioacewaata, an array ** • • 

■ Jrir* * p * ctt «at«ra known aa tba Isaglng ipnet»-. 

’ t t _V e ‘’"■■rvatory. Bssauaa (h* tnatthaanc cavara a 
v^awwalength rang* q» c «adlng fraaa tha-vaemua ultra- 
Z “ .tioar Infrarad and haa «-'ralacpralf high 
PNtrat raaolattM () X to • i), It haa pcovtdad *o*a 
tnforaaeioo oo tba ghuttja 
1 Shuctl* fiighta to data have : 

di«i dlroctad Into tba ValoeU; vdotor 

«at»? i ‘right otang^rad alow. Aa tbafe aTa 
« pUn * *** optrisal atndlaa fro* tbp ihottla, 

r * 11 ** otbar orbiting atrpcturaa aoah aa eh# Span# 


Talaacopa and Spaca Station, thera haa bean conaldarabla 
concern aa to whorhar auth gtooa aod otbar aourcaa of 
optical con Lanina t Ion night pravant or Unit ebaarva- 
dans. In t hi a paper n praaant apaerrat data froa 
11S0 A to 8000 X osaaursd with the inacruaant looking 
tangentially away from the Earth and Into tba velocity 
vector. (Detailed quantitative studies are underway, 
but because of the ouaiaroua Inatrunanc design activities 
(n process at tbla tin* which could benefit Tron this 
Infonatlon, we proaont a prallnlnary aaaaaanant hare.) 

Us find that tho apactriai la general coot etna tba 
expected atmospheric features with the exception uf 
bright no I ecu la r bands bat wen 6400 X and 8000 X. 
rhea a bends appaar co be part of the Hj Flrac Foal live 
syatm, Scaatal otbar Caeturea of laaaar significance 
have vat to b* Identified. If che bulk of the aatasfam 
]■ duo to tba g 2 jurat Foaltlvn syatan, there appaar to 
ba two poll lb la axel Cat loa naehaulamai diroar colll- 
atouet excitation of tba local 9huctle acwaph.r. by tba 
tar rase rial ataaapbare, at a surface Interact loo which 
genuracoa aate.taM* abloh auba.qu.wly raitatoa 
via invarea First Positive H 2 cranalclooa follovad by 
First Poaltlv* traaattlaua. 

J. Seophya. Xaa., A, Fapar *18276. 

Electromagnetics 

v «ci»t sea ice <mu 

H!^Sn» tot t r (Rmota Sanilttp Uboratory, 

Xgnua CanUr for Raiaarck, t«„ lavranca, Kansas 66«6- 

”h 2| tJSSu^-bo^' L-cll-tv-band radar back seattar data 
war* acautrsd ovtr tost sties in tba raqlon about St, 
Patrick^ Is lend. NorthMSt Tarrltory, Canada, (hiring too 
1982. It la ahoxn that the alerotuao iwohsi o f *r* lea 
Isgrattlylnfluentod W sumar. *• to th. «wch*"9t» 
AAMa #MM of ih| iiiMuck inJ \c i rtMti Hwti| tni 

«l?3Scuwr»ttd wmt«r-irKf-sprM i VSm'xS 
bxIimkW Into Um sumr In JumtrB ini 

teatterlng c rot s - sat t Ions of adltlyear wd Mrst-yaar •» 
baccra rarv Dollar end t*»1r eontresi •* net nnly 
raduced, bat •xhlblt* reversals n strength. 

?ra r ws exMnrtvaljr Hooded and Produced «rter fjtvm 

th# 

bait contrast. (Rader, sn »«e. heekseitler). 

J. Geopbya. Rea.. C, Paper W12*). , 

mmm md mma 

ri^KS, (S-odia Wetlopel UborewriM,; 

Division 2^22, Albuquerque, Hew Ma*|c , , . 

87185 ) , A.' DeVl. tad I. «. 


A new application of tho slngutarlt) 
oepanilon nethod (SEN) la explored. This 
application combines tbe claaalca) theory ot 
wave propagation ihrough a multlplo scattering 
envt roDuent and tho SEM. Tho SEH is first 
rovlewed and then applied to the single 
scuttoror problom. This application Is then 
extended to the multiple scattering cose 
using both single and multlplo Interactions. 

A tensor fern is used (or the SEH description 
which leads to an ossoclated tensor form of 
the solution lo the multlplo scattering 
problem with each SBM pole affect appearing 
explicitly. The coherent field Is determined 
for both spatial end SEH par erne tor random 
variations. 

Bad. Set., Piper * 81210 . 


Geochemistry 


1410 OtKhMla try (chmfatry of Pm Atmosphere) 

REHAYIOR OF PUCE NO* SPECIES IN THE HICHTIINE URBAN 
ATHKPHESE 

i, P. Krtlus (Systems Applications, lot., 101 Gins 
Valley Read, San Re reel, California, 9490 }), 8 . V. 
Whitten. 

In add) tlon lo NO and My, which era the mot t prevalent 
HQ, species In the atmosphere, three trace species 
Involving twrgenlc chemistry— HOBO, NQl> end Kj 0 &— 

hive been the subject or several recent observational 
end theoretical Investigation that propose alternative 
mechanises for thece special. This report presents e 
brief analysis of simulation results Indicating that the 
traditional chemistry for thase ipecles can still 
explain the results of recant observational studies. 

J, Csophya. be., D, Paper 4 D 1193 . . 


Hydrology 


Boiler) > 


3123 Olaciolagy 

0 HUHUtCAL WML OF tBTtMCTIOHS UWUK A HAMUR ICE 
SHEET ABO THE SOLID IttTOi AFftlCXIUM TO A HUT 
ANTARCTIC ICC BTHEAli 

Craig 8 . Llngle (Coepiaettva tract tuts (*r Raaaerch in 
(nvlronaental Scleneaa, . University el Colorado, 
Ion Idas, Colorado ROW), Jaaaa A. Clark. 

A tIM-dipendant qumrleal modal hpa bean r co- 
il rutted which aimblstaa ratraat ot a Haae Auarcrle 
tea a erste fro# the edge of th* coociaantal ahalf dur- 
ing the Holocene period of. rl'ilng sa* lavst. This 
papar daaerINa a natMd for eoaputlag tN daforaatloa 
of tfaa solid earth ceased by ahaagas In «> *°d “ l,r 
loading during retraac of tho too Otcoau. The relative 
a*a-l*val ehxnge* eputad by. eartli dafonaatlon are 
Incorporated aa a feed-back Bethea l aa In ch* lea stream 
■adel. Elaatla sad viacoaa uplift of th# earth, caused 
by thinning of tka ue fepea# aod Its Mlcbe.it arts, 


la iVuvl co delay of thv grounJing lin* r«|j- 

five tu :onputad rotrril chon cliu Ue etretc ,j, 
Ataucvd u ba ratting in i rlgl-J •inrch. Conp-iivd 
recreai ol iho gtcjadlng line bn^.in .-ary aluulr, ec 
IJ.OOu Sr, bur nut a of rising oiiscitlc ad. level, 
hut rear nccalarated nftor about )’■ >i, el ll.'.Otf If, 
because oi Increaaloa water doprh ar.j # xei poJ doping 
down coward the lit sheer Inter Lor. Sr 8 ,'Jvv HP, iha 
f eoJ-bacfc allatta of earth dofurnitton cauvod retreat 
of the grounding line to ha dtlxyed l> about I 
yaara, relative co cc^rufod roirent on i rigid earth, 
rile clastic and vlaraui earth ras(.>o«a oertad a 
□ode rating Influence on the coiputai retreat rate, 
because uplift at tt) tcovadlng lino partially c,mo- 
I erected the el fact of locrsxatag water depth. Cor- 
pucod ratraat of the grounding llna aloud, and gradu- 
al ly stepped, none the peasant prililon vf tha Ica 
airaan grounding line, Upllla of ch* oaa flour earned 
cha Local ratraat distance lo ba seduced by 8 ') to, 
raise Ira to ratraat computed on a rigid earth. A re- 
adVJnca of IB km of ch# grounding lfoa occurred between 
3 ,000 BP and tho proaont, bncausa continuing rltccui 
uplift reused ana dapth ro decrease- RseUiacca froa 
cha lost Ica EbaXf was lound t» ba of prleary Inpur- 
teoco In bringing ratraat of th# grounding llna to a 
■ top In tha Rosa Enkayoant, aa auggaaied by earlier 
three tlgeun. Kith In lha contest of a given lee obeli 
ratraat hlacory, tba faodback affacts of airth dtforux- 
clon caused a reduction of tha grounding- 1 lu retreat 
rata, a reduetlan ot tha tntat rmipulad retreat dis- 
tance, and a ea— advance of tha grounding llna altar 
suite tic xxa level stopped riling, (lea acraaax. Vast 
hniittlc Its ahaat, iMititlt adlnataane, calatlvt 
■aa- level change). 

J, Ceophya. I*a., C, PXperACIZll. 


lit! Hlsoel lagaoaa f fl aomorphology) 

the BBvgLUiun ov niuuira or oirryun mu uwe 

VI ID I MO ITUAMS AID VALLtTI 

A, D. Abrakxai (Saograpby Daparrwanr, Buia Oil vanity 
of Raw Tort at Mtato, Buffalo, Raw Tart, HIM) 

A* aaalyala *f W vied lag xtreaaa aod val\aya tavaala 
tbit a blghar proportion of ixfga trlhatarlma this 
amxlL anal oconia aa tha annexed <«at) aids of kaada. 
Iha principal ration far Ul* ta (bat larga trlbatarlaa 
tsparUncn irastar dlfficuliy than amxll area fora tag 
in tha Untied amount of spaca nn to* caavax (ti) tide 
of band*. Tha pfsporliaaa nl small and larga 
trlbut arise aa lha caaflvi aids ml hamda ira datiralaad 
largely hr tha spatial reqolramaata of trlbut ax tee, 
valley ilmtaity, mgan valla* bind laagtb, and gain ■ 
rata ot baad algratita,. Iq addition, tha. prepartlca af . 
large tribal aria* an kb* cna***a aids af kinli la' 
■Efaatad by Joan tlon sng]a xdjuatneal* that dallact a 
a* In atraaa toward a larga tributary, tNraby.eraiilag • 
a baad with th* large (tlbatny aa It* ctnoiva 1 a Ida. 
Ihaaa adjcitaanta Incraaia ila pcoporclox af larg* 

t) eng tow-alnacalty batiwatak atraalg*- IChanna? 
aatmrka, trlbatarlaa,' dralnaga Vasin Mi|kMinJ 

Huhi taaOat. ta*., Fapcf AHI2S5. 
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Hit Ctieslriil forpaslilon and Chaalcal [ncarwllon 
A BnMAL-HEAN HO DEL Of 5TNATH9PMPREC TPArtH TRAHJPDItr IN 
DGMUOPIC CA0ID1IMXK9: NUMERICAL '51HUUTWWH fan 

NITROUS OYIDK AND IIIIRIC ACM 

Haleoln K. VI. Ba,' Kb Kir Tun*, 1 Dahra li. Welronli i<l n, 1 
and Men Dak Sib 1 ( 'ALaonpharlc and Enwir anconal Ro- 
■•ar£h, Inc.. I!u Honor Ira l I'llvc, CanbrlJfle, HA DJ1 19; 
feaparlnont al ttalhanni t en, Bniictuailii Institute or 
Technology, CibIit tripe, HA 

Tho uao lit the linear save iraalwnl to dsi.rlbe 
the eddy on t lone In a tonal -conn nude l I onto to tha 
l dant I T I Cat Ion of the Irreversible transient vavna aa 
the prncaaa retpaiulblc far the diffusive trauporl n[ 
trocars In the HTAtoiptrorq. Recent nstlaatci tamed on 
an Moallzed General dice lal Ion Hndt 1 (not) en I filia- 
tion nod iho obiervsd irAnilom wavu'utatlst lea bmuecn 
20* H lo I0*K oufunt that. In the at ram 'photo, tho 
hsrliontal dlfloaton (otlilclanL should b* v J 1 
W* « ! a' 1 , a value otooi order of regal cud* 

■nailer than values previously it ad in gait Wn-dlnen- 
• tonal moduli, A simple nodal «f smial Ik-averaged 
transport nf stratospheric irate Raaon in Cscnlroplc 
coordinates la developed to teat thla hypnltosla of 
anal l iddp dl If oil on. In ihli ndrl, the eddy trans- 

port art alng Iron tho Irreteralbla Irene lent eawaa la 
essuoad to act alone tha laentrople aurfacos and la re- 
praitntrd hy j alngle horUoeial diffusion eoaff lei not , 
f , Tha advactlvo transport la tha node I id ef fatted 
by Lha uiultian diabolic circulation calculated diag- 
ram leal ly fic> a given rant I -Been dl abet It heating 
rats, of which no peat, hac adjust ovr.t hai bean attoop- 
cad. Hn ■Hue that the obaarevd aiMtoapharlc dlairtfcu- 
tlan ol Njo and HNOj nay he adequately aiculalsd In the 
oodal with mall value* ill It that are consistent with 
ph/ilcal oetlnalet nent louci* above. Tho revile \Yist 
tho obaorved concentrat Iona of ihv atratoephorlc trace 
gated can be afculeted using mall veluca o( addy dif- 
fusion coat ritlenta la atpocted lo ha squally applica- 
ble for aidilt In pleasure coord Indies using the joal- 
duaL-eean circular lona. Uonal-uan oodel, trees gaa 
traneporr ) 

J. Gsophya. Rea., D, Paper AD121T. 


J/20 Ciiutolofy 

IIIE [MPlIlUCt 0/ Plbf [HEHTAI. ICE CUEKTS UN THE CLIMATE 
OK AM ICK AST 

S, Hanaba (Ciopbyalral Fluid Dynanlte Lehoraiaty, P JD . 
Bov >n)i Prlncetnn, Raw Jenny, 04102} and A. J. 
Broccoli 

The rllnalle Influence or tha lend lea which Deleted 
IB, 00<J yoara before preaent flRE B.P • I ii inveallgatud 
by u*a nf a ganerel rlrculatlon oodwl of lha ataiiphora 
eoupled with a dintlr nixed layir oconn, Sliulated 
cllaatea aru obtained fran two vwralone ol the ndvli 
rule with ihv land Ira dLel rllm lm ol thv prvaepc and 
the other with that of IBK B.P. 

In the Hortliorn donlaphar*, the tropoephrrlc flew 
I la Id la *i r-mgly Influenced by the l.ojrwill Ida Ice 
abael anil faaluiea a split I lev llr s-lril lng the lev 
■leal, with a acroog ]ul atrean frroliig the lauthorn 
branch, Tha northern branch ol the I low bring! wry 
cold air ovur the Kerch Atlantic Oca nr where thick aea 
Ira la ■ilntelnrd. The dl at Tibet Ion of aoa aerlate 
Ifaperaturu (SSTi dlfferuhca baLuven tbs two 
eiporlranta In tha Horlhafn llralaphera raevnblai the 
difference beteaaa the SET at IBX B.P. Bid at predent 
ae astlaiatad by lha CLIHAP Project Manbera (USD ■ 

Ilia IRK B.P. lea ahsote hue very little Influence 
upon araDapharte tanpcraiuro and SSI In tha Southern 
HtaJaphera. Thta la burauae the (ncarhaolapherlt hast 
Irene pore hardly Changes, aa thu Inaa of heat onargy 
due to thu rufletlloa of solar radiation by conltnanlel 
lev aheuta In tha Nnrthain Haalaphrre la nlooat 


Climate Processes 
and Climate 
Sensitivity ( 1984 ) 


t" \ 

MIIIWl W 



Geophysical Monograph Series 
Volume 29 

Maurice Ewing Volume 5 

J.E. Hansen and T. Takahashl, Editors 
336 pages • hardbound • illustrations 

Throughout the Fourth biennial 
Maurice Ewing symposium, primary 
attention was given to fostering an 
understanding of basic climate 
mechanisms. The unifying emphasis 
of the symposium — and this ensuing 
proceedings volume — was a focus 
on dimale feedback processes within 
a broad range of time scales. The 
30 scientific papers are organized Into 
the conventional divisions of atmo- 
sphere, ocean, and ccyosphere; each 
section bound together by the 
feedback process. 

30% discount to AGCI members 

Call: 600*424-2488 
(202) 462*6903 (local DC area or 
outsrde contiguous USA) 

Write: American Geophysical Union 
2000 Florida Ave., N.W., 
Washington, DC 20009 

Orders under $50 must be prepaid 


accepted 


(o-rluiuly ceufltvrba lanced by Ih-aitu r.ducilqn of 
titwaril taiiuntrlal raelailan. 

Hydrologic chungui In rba rods I clloatu «, alao 
found. With aratlarlcelly algnJf leant dveiuuui In soil 
coll ['ire occurring In a low Incited tn rh« louth of 
(hu lew ahvoti In (forth Acvricu snH Euralli. Thaaw 
findings are coMlItont with loco goo logical ovldaocv 
of nglmally drier cllnatai fno rh« last glacial 
ESilcun. 

J. KeophyB. Kos.. U, Piper 4DI221. 
iJPi Convection 

CUMULUS CoriV CCTION AHD CLIHAIIC ILHPfPAlURC 
PEllUiPUAI I0?l', 

Siu-Choro 5. uu anti Fuo-Man Lieu (ticp arisen! of 
flauoroloqy, imlveriiiy of Utah, Sail Lalo City, 
lilah H4I1.) 

Iho Influorco ol cumulus convecllon on (be equl lib- 
rium to.’hpccature and temperature per Lurbat ions due to 
the doubling of CD> U Inyoatlgated using a one-dlmen- 
s Iona I radlatlvo-lurbulent nodel. Tho model Includos 
paramotoi' I/at tons of solar and Infrared rad I alive flu« 
transfer In clear and cloudy conditions, vertical eddy 
sensible and latent bear flu*es, surface albedo feed- 
bad and an Interactive cunului convection. Tho 
cum I us pararoier I fatten employed Is basically a Kuo- 
typa schome described and modified by Anlhrs . In 
addition, the criteria for cumulus convection to take 
placo Is derived from values associated with the surface 
relative humidity and the vertical profile of moist 
s title energy. In the numerical experiments. It Is 
found that tha intent of condensational heating due to 
cutiiIus convection Is determined by the depth of the 
conditionally unilable layer and the total amount of 
buoyancy force generated by the escoss cloud tenoerJ- 
lura over tho surrounding temperature. Kith the Incor- 
poration of cwulus convection, an atmosphere with a 
high relative humidity will generate a higher tempera- 
turo near the surface. Also, a higher surface relative 
humidity will generate a larger upward shift In equi- 
libria condensational healing rates. Perturbation 
eipertmants reveal that the sensitivity of cinulua 
convection to the surface tnperatur* increase due to 
doubling or C0| Is not apparent under nan annual 
global conditions with a realistic surface relative 
hunldity of SSt. However, with the Incorporation of 
cumulus convection and fixing the hort/onUl transport 
of sensible and latent heat fluxes. It Is shown that 
the surface tenparature Increase In a tropical atmos- 
phere due to doubling or CO; significantly reduces from 
4.3 lo 2.5* k with tho upward Shirt of temperature 
Increases especially evident In upper tropospheric 
levels, finally, H Is also ruled that tha tiapospherii 
levparature profile In the tropics generated by the 
present one-dtmenslonel model with cumulus convection 
igroas closely with that provided by Oort and Pasmussen 
for oean annual climatological conditions. (Cunulus 
convection, climate sons alv tty, 1 

J. e«ophya. H* a., b, Papor MM26J. 


17JB OttiVAotton, lurbulmnca, and Diffusion 
wAsemmrKTS and papauhthrixatiow or particulate sulfur 
mv opposition WFR CRASH 

h. L. WsaoLv, IRntmnMnul paaiareh Division, Arqonns 
HattaiMl UboTaloiy, krqonna, CL RONJOI, D. P. Cook, 
?. L. HstL, an4 0, R> dosai IQ. O, Rvrlioiuisnial 
Pvoteotldn Aooncpl 

Eddv-aorralstloa nsaaurasants or particulate sulfur 
fluaaa ,l tha 14S1 ud IW Ciiy Deposition Intsrqoa- 
pnrtson Mperlwenta InAlcste e slrong rtiucnal verts t tan 
in ‘lecnwttlon veloolty (downward floe divided by oos- 
canlratton, at a nelqht near 4 nl. Hut o( lha run-co- 
run varshlllty for data collection periods of JO sin 
eeuns la ho due to unwanted tensor nolea. Systematic 
chan-ass of fluvea wtlh Hslqht due to poaalhla alvscllon 
fren at rone point sourcaa ef sulfur oan oesur but 
etaoold ho nulls Shall. A pareKMar Katies (or deposi- 
tion velocity K derived In Urns or rrlcLIon velocity 
o, and tws Obukhov stability Isnqth scale L. When lh« 
paraoeterltatlon Is applied in conluncltos with nearly 
conllnuouR esasursnents of waan mloroosuoroloqloa 1 
varksDlos sucVi aa wind sposA and tasparekors dlffsr- 
encs, the rasulllnq long -tern roan deposition velocity 
fousd Is 0.12 jO.Cd cm i - ' with e variation qraelar 
then UO* fran day to dsy, depending on local sliio- 
spherlc conditions. Peak depoelllon ve loot lies qr eater 
than 0 .* cm e - ' occur on windy ertqrnaone. kucta veluOs 
ere considerably greater than a'logeeted fron wlnd- 
luiuiol and theorelical I n vest. I cat I on*, mil are e.nllsr 
to past results Obtained by uee of tho sice techniques 
over lush vmqetstlon. KMrdary-lsysr oonvsottws 
notions ihst Inoisass wind quet knees near lha Surra Ca 
■eea lo Inoreeea pertlala dapaelUon velocities consid- 
erably. Relatively small deposition velocities are 
found In neutral aod ntebla elaMpharlc coedlUcna or 
over surfaces thee lack oonplst fins atruoturea. lory 
d« position, particulate sulfur, surface fluxes). 

J. CsophyB. Ban., D, Paper 1DI2JO. 


If 70 Particles and aaroiol* 

KlAtW PROOlXTlON Of SUIFUR1C ACID CfiNDEHSATim 
WCLEI IN IKE POLAJI STRATOSPHERE FROM EL CMICKON 
VOLCANIC VAPORS, 

0. J. Hofoenn (Depertoent of Phyilca and Aitranaiur, 
Unlveriity of Vyaafng, Laramie, Vyanlng 82071), 

■I. M. Roinn and II. Grlngal 
Uilng balloonborna condenmion nuclei touotari at 
Urania, Uyoratng (4I*N), a Urge IncreiM In what 
epgMr bo be small sulfuric acid droplata above 29 la 
altILudt was da tec tad on January 2fi, 1983. Slmul- 
tMioua reduct tans in electrical conductivity In 
the layer lupporud the aaroiol observe tlont. lha 
air (ample associated with this «ent appears to have 


originated In tha north polar region whore • stra- 
tftsslieric wnlng episode wis taking place. It Is 
balleved that the subs tan t lei warming in the region 


may hive been sufficient to vaporize resident sulfuric 
add aerosol which were me Inly derived fran the El 
CM chan volcanic (nipt (on 10 months earlier and 
transported to tha polar region during winter. It Is 
further believed that subsequent rapid cooling or the 
vapor during transport to the latltuda or Liraato 
resulted In the nuclei tlon of the snail droplets, 
fo- ruing an astern he sulfuric acfd fog above 29 In. 

The upper boundary of the cloud was not determined 
tut extended bo at least the max him altitude attained 
(32.5 1m). longitudinal spreading appears to have 
haw rapid and reanantl of the fog were detected ei 


nam rapio ana nanants or tha fog were detected at 
far south as 32*N in Hay and persisted throughout the 
year at Laramie. A stall ar pnaMaeaon ii believed to 
occur In the Antarctic stratosphere as revealed In a 
neisurment there in the southern hen! sphere soring 
(October, 1981). (volcanic aerosols, stratospheric 
aerosols). 


auiubla (or nsklng flux PMSucmwits. This variab- 
ility in Uis flax neaeurmsnra Is, In part, a result 
*f trta sfansor nnlso and Is also at elno“ jx'Sslcly die 
roiult of transport through vortical ot-lsturo prs-1- 
lanis, flu* divergence sod char/jea In parelculato 
cqr.corCEael^n. Howevor, frogoont occurrencss ct 
op-f luxes indicate li la also possibly tho result ut 
organic oa lesion* rrom the surface. ZniBOlu a-ruiago 
deposition velocities Tor oach sensor wore negative 
anl qulto soall, and In east casoe not statistically 
llgnlf leant. Howover, dally average values worn often 
quite largo and negative and shewed good agreement 
taoewaan eensors- 

J. fleophys. Red- . D, Paper 4DIIU. 


mg (Cl tail* ft anal ant hspocis) ... . 

nudinrr climate msfome to eitbrsal roicnw oh idmo 
TSAB TIME Si'AUB. I*«T Its 8EMIT1VITT EXPERLHEKIB KITH A 
ILU0HAL, <BfimnKAU.I AVIMOTO COUPLED AWOSPHIBI, 
LAUD AND OCEAN EMERGE BALANCE H0OIL 

L. D. Denny Harvay end Itepbsa H. ScbnsMsr (HsCioBal 
Caster for Alsoephai fs Rssaarch, Boulder, Colorado 

(0307) 

III present a hntapharicaUy averaged, ra irons] sodal 
with land-aaa and aurfact-elr resolut Ion vtileh vs use to 
CCS! a ire the treeilest [aspsrature raspenu or differant 
eads) eompanancs to chaniaa In the tadietWe forcing. 
Bortiontel heal transport cotlficlants were obtained by 
tuning the soda! to reproduce tha present aataonel sllaata 
aa floes' y ee possible. Creae-aaaaitlvtty experiments 
with a Step fanckion solar consksne (ncreess and s variety 
of ocean pnrmatat feedback ptocaaeea aismtUHy dupli- 
cate the results obtained tn Bart I ( Harvey and fchneidsr, 
1984) wtd s globally averaged nodal. A intarcoapare the 
global and htaiapharic medal surface and deep ocean traa- 
sleec raa pooie, and show bow both tbs global sen surfeca 
and mixed layer only transient reapoose of tba bMlepheric 
aodel can ba raproduned oil eg tha globally averaged 
nodal. Far a tins dependent C0j increase scenario we find 
that Che mixed layer waning lege moderately behind tha 
aiaospheie uaraUl, hut that ths atmosphere ever land and 
atmosphere over see warmings era rather tightly eoupled. 
tuplaeacat Ion of a amber of ocean pernstar feedback* to 
a tise dependent COj liters*** has e similar quell estiva 
•rtaft on cha inn* lent tsaperatura reeponaa >dwn im- 
plmsnceu for a Hep function solar constant iesreaia, but 
(UiM laia r arise Ion in tha transient rasponsa than un- 
certalntli* about the equilibrium climate ismUlvUy. 
During tfci first year following a mall negative pertur- 
bation to tha aoltr constant— in order to mimic e volcanic 
4 uit veil— m fiad that tba air temperature rasponsa over 
land ii About twice that of the oeaau mixid layer tsm pert- 
lute. Tula suggest i that one should distinguish between 
I taper a lure response a over land and ewer ocean In any 
ttrtlea atcaapt log to cempara modal generated vole sole 
lignite with mpiiiee! surface tmparetura decs. For com- 
plex short rod long cam mixed forcing change < such aa 
•olodnic and COj, the lig between atmosphere and mixed 
layer temperature changes does not became large until tha 
long cairn ferciag change bscaisa doaineat, although the 
1 end-iea lags associated with short term perturhetlona may 
still be algnlfiesnt for regionsl clinatio anomalies asso- 
ciated with thaaa pertnrbitloe*. (Clisuits tranaiant 
rsaponae, CO; trsnsleat.) 


J. Orophya. Roe., D, Paper 40123). 

Oceanography 


J. Ce-iphye. Bra., D, Paper 4DI2B0. 

3779 Particles and Aerosols 

AH ESTIMATE OF THE EFrECT OF EL CHICHOH AEROSOL DH SBUV 
OZONE PROFILING FOR SIWER 1982 
J. L. Hergenthsler (Meteorology Oepertnent, FI or Ida 
State Uni varsity, T«11ahessee, Florida 32306) 

A cate itudy of errors Introduced by the presence of 
high stratospheric aerosol concentrations Into ozone 
nixing ratio profiles Inferred frtei simulated measure- 
nants of solir bickice tiered ultraviolet redlstlon has 
been conducted for the everaqe Stratospheric conditions 
In the northern tropics during the lunuar of 19B2. Tha 
spectral radiance rtf lac tad from the atmosphere was 
computed For eaten wave lend ths ustd tn ozone recovery 
by the SBUV Instnmnt. The s Isolated messvrtnents , 
based on tha average July 1979 ozone profile for the 
northern tropics and published aerosol data, ware 
Imerted for ozena nixing ratio profile by a procedure 
which does not tale aerosol effects into account. Com- 
parison Is made between the ‘actual* and solution ozone 
mixing ratio profiles. It Is found that the presence 
or El Chlchon aerosol could elute an error In the 
neighborhood nr -2St in tho Inferred cimiletlve ozone 
above 100 ob. (Aerosols, ozone, remote sensing). 

J. Caaphys. Rme., D, Paper 4D12AJ. 


3710 Pat tlolsn end A*r Dials 

AM EVALUATION OP OPTICAL PAH-ICU COWTOB KMSURBtBtflft 
OMUMV DOkUITIOH IW UCD1ISUC AKHOBOL PARTICLE* 
F.C. Eaten IDspertment of Atrapfisrlc Balances, Oregon 
Btsu Dnlvaxskty, Corvallis, (Usgoti Sim) aid O.H. 
BbLba (Bek telle FeelflO NorUiwset Labs, P.O. Box 089, 
UcMend, MAshlnqBan 9B351) 

Ed& eorrelstJon flax mea euM ms e ks ' of total stmot- 
jhsrlq aerosol psrglctalmkas worm aolleceed ovsr s 
grass sarfene «k champaign, Illinois La jon*, 1UB. 

PUB JUAS-300A sad Royco III ogtt°*l' part Ida couDtecs 
wua used as sanqon la ■eesuxa nuses Jm 4 ilia 1 * 0 - 
gre from 0.11 to 2.B lim. The flnxem won quits var- 
iable, both in tins end batmen eessore. Hie sensor 
■1(4*11 or* also quits noisy but vo demaastrste. that, ' 
Within emEkeln Italcsklons, the sensor eyetssa sn i 


(70S Boundary layer and sxobenqa procosssa (9oa sale 
flttlclsi, cyclic Baa salt, ssa salt wat and dry depo- 
sition! 

TBS GCBAHIC PRODUCTION OP ATMOSPHERIC REA SALT 
Duncan C. Blancbsrd (Akmospbarlc So I snots Rasasroh 
Center, Stats univsralty of New York sc Albany, Albany, 
Haw York, 122221 

Ovsr two decades ago Brllaaon calotllatsd that 10* 
settle tons ol atnoapharlc ssa salt a*a produced by 
ths Cessna oich year, but Blanchard segued that the 
isle was alossr tn lo'® ratric cons yr". it sssms 
likely that Eriksson's value Is too low boosuss of 
errors Introduced into ths salt dry deposition ealcu- 
lsucna by using assn winds sod n*g) acting the ntan- ' 
dud deviation, while Blanchard's valuo probata l y Is 
too High because of wrong sssusptluns In caloulatlng 
tha salt out dsfCBltlcn. Future work must oaks clear 
what altitude the salt Is being cycled through. 

(Cyclic eea salt, sea salt part Idas, rainwater 
salinity) 

J. Ceophys. Rts., C, Paper 4C127D, 

470) Boundary Isysr sod exchange processes 
VARIATIONS IN ATWSPHEBIC KlIlHG HEIGHT ACROSS OCEANIC 
TBEMiAL PRONie 

S. A. Hsu (Coastal Studies Institute, Louisiana State 
University. Baton Rouge, U 70803), Hobart Pelt, and 
Y. E. La VIoIrub 

Nhso an oceanic thermal front la under th* influence 
of en atmospheric high-pressure system, differences in 
atmospheric mining haight serose ths front exist, mainly 
becaosa nf tha gradient In tba asn-surfaca Caspars ture 
(1ST). To study and sstimau these dlflerencss, an 
analytical model based en ■ basic rhermodynsmic equation 
is dsvlasd. Ths modal atataa that AH “ KBT, where All and 
AT are tha difference in ths mixing haight in meters (m) 
and SST is dsgrssa Celsius E‘CJ across tha front, re- 
spectively, *nd K (in o/'C) Is related Lo ths sntraln- 
ssnt coefficient, wind epasd, transfer coefficient for 
sensible heat flux, local change of the potential tem- 
perature In the mJxed layer, advice Ion dus to winds, end 
radiative proems* due to clouds. On the beele of 
pertinent field experiment* coaductad ever th* Gulf 
Strain, In tha Korea Be rail, and over tha Alboran See, 
lha composite vales of K Is found Co ba approximately 3B 
m."C. Tha lleititloa of using e constant K is dis- 
cussrd. 

J. Oeophye. Use., C, Paper 4C12J2. 

4719 (Karina CaschaaiatnrJ 

THE GEOCHBOS7KY OP IHOHUNIC CESKMifUM Ui NATURAL 
WATERS 

F. H. Proslich (Ocaanography Dsfartnant, Florida Stdt* 
uni varsity, Tallahassee, Florida 32306), G. A. Ilar- 
btlch, H. 0. Andreas, R. A. Hurt lock sad J. H, Edmond 
The Initial rseulcs free s sarvsy or the distribu- 
tion of dissolved Inorganic garmanlua la rlvsrs. In 
the oceans, sod In hydro tha caal vents and plus* 
tans nsi rats that in the ocean, garmanlua cycling 
mloJcs that of sUfca since stilceoua orgenlexs Incor- 
porate Go as e trees constituent In biogenic opal. 

The vertical and hovlxontal distributions of Os con- 
csotrattons in seawater are thus identical to those of 
allies «2sfSliQ.7 x IV*), ind reflect uptake loco 
end dissolution (ten tha (nutulss of siliceous orga- 
nises. Csrmenlw enters tha aesao via dissolution of 
continental and sea-floor silicates, Ths naturally 
weathered flux from continents to aceaas carries s 
dissolved fle/Sl atom ratio la rlvsrs of shout O.T X 


10 “h, which roflectR tha ratio In nverago continental 
gran Iren. Rivera draining Industrial roglooB with 
significant coni combustion nrm >:untnnln3toi] with Cs 
IsethoJ from flynnh particles, rawijltlng In Ge/si 
ration up tu ten-fuld above tho naturally wuaLhored 
background. Thu flu* to iho oiaanu vis high toapsrs- 
ture altaraLlon of suaflo.ii haaalm (hat springs J 
Vradutsa a i7e-anv»<1y In UyJrothurruil plucan i,vor thn 
Last Pacific Rlao crost (20*S). romblnlng tho ab- 
aarvad Go and Ulc nuum.il luu In p limcn with ^He/Sl 
ohsorvsrlcns In hot springs nuBgcnts that rhn Gs/Si 

hydrothormel flu* to the ai-qnns Is ahuut i x urh, 
near thu ratio for svorngo ocaanlc basalts (t’.g g 
10*®1. Vent af fluants from rhe Galapagos hot springs 
cui lured directly display uo/SI ratios of 14 X 10-4, 
euggest log thsr tho ratio la vac I ah to botsoon vsnt 
fluids. KctoUlforoua acdlnsnts accuouletlng on the 
EFR-crost (I7*S) nro slightly onrlrhad lb garmanlua, 
suggesting that a small Iranian uT tha hydro Eharnal 
garmanlua source on the Rlia Croat Is aesvengad into 
Lhasa rapidly accumulating Iron and aenganoBa hydroxy- 
oxide phases. (Gonsanlum, csnclnontol woethorlng, 
mid-ocean rldgn hot spring!, coal flyaahl. 

J. Geophya. Has. , C, Papor 4C1127. 


4713 Cirodlitlon 

ON VERTICAL HOT ION, DIVERGENCE, AND TEE T HEMAL q\gg 
BALANCE IK COLD-DCMK MEANDERS, A DIAGNOSTIC STUDY 
PTank Chew (Atlantic Ocssnographlc and Nuaorologleil 
laboratory, National Ocoanfe end Atmospheric MmlnKtrs- 
tlon, Waal, Florida 33149), John K. Bens, Jr., and 
Cbvld A. Brooks, 

Vevsllkw Mendsrs ars observed nlnog the length ef the 
Florida Currant from ths Florida Keyi to Caps Hstteru, 
Thesa propagating meander* ars three-dlmenelonslj sash 
hie ■ cold doMj and th* meandering flow Chit evsrtakai 
ths doaa in a cyclonic turn !• characteristically 
attongar whan flowing offshore thin when flowing 
onshora. Us focus on vertical motion as a key to undar- 
ataodlng ths lntordepandsnca of the downstream propaga- 
tion, Che upvalllng in the cold dame, end tha ekawiiMi 
In tha strength af the usndarlng flow. Inferred ftsa • 
composite of Arogua and temperature observations , tha 
pscram of vsttlcel motion Is nns of npwalltng that 
■stands throughout the water column fsrmsd by tbs fets- 
part of the translating dome and Its overlying onshors 
flow, end ■ A-t mulling that similarly extends verti- 
cally through '.he rear pert of ths don* snd Its evst- 
lytng offshore flow. It Is shown that the verticil 
motion and the translation of the seander era istar- 
imletad end both enter importantly in the eccelarstlon 
of the water column*, end hence In the ekewnese is the 
strength of the meander! nR flew component. A* the 
thermal wind change* with ch* divergence accompanying 
the vortical notion. It alio provide* ■ twisting 
mechanism to help restore tha thermal wind beUne*, 
(Heendar, acceleration, upMlltng, propagation) 

J. Gacpby*. Be*., C, Paper 4C12Z4. 


4713 Circulation (Fronti) 

ON THE BEHIND SEA ICE EDGE FRONT 
R.D. Huanch (Science AppilciLlonb IntamaLlonk) torp., 
13400B Northup Key 136, Bellevue, Washington, 9B0DS), 
J.D. Schusechar (PHEL/WAA, Bln C1S700, 7600 Sand Point 
Kay, Seattle, Washington. 98115) 

An oceanographic field program wat carried out along 
the Baring ie* ice edge In winter 19B2-83 to InvaittgtU 
tha temperaturn/iallnity front which is exact a ted with 
and parallels the winter ice edge. Currents were mea- 
sured using tsut-wlre moorings which were in place o«ir- 
wlnter, end in Intensive CTD survey vis carried out of 
the frontal structure In mid-winter IFsbruiry-Harch). 

The mid-winter front separated cold (»-l .5*C) low salin- 
ity (<32*/»») middle Bering shelf water from wanner 
(«0*C) more saline (>32.S*/»*) outer shelf water. The 
front had northwestward biracllnlc currents which para- 
lleled the front/lce edge with near-aurfjee speeds of 
5-6 cm/s and an associated transport of about 0.3 x 10* 
mVs. These barocllnlc currents were superimposed on a 
regional baro tropic along- Isobath flow resulting In 
northwestward mid -win ter upper layer flows with monthly 
mean speeds exceeding 10 cm/s. An upptr layer flow can- 
panant was directed boneeth the Ice end provldad heat 
adequate to melt tho Ice and limit advance af the odga. 
The resulting low-salinity maltwater was mixed vertical- 
ly, to maintain the front, by wind acting across a high- 
ly mobile, hydrodynamlcally rough ice cover. SuD tidal 
fluctuations were not significantly affected by th* 
front or the ice cover, and lac* I wind* accounted for 
loss thin one-quarter or tho oDsarved .uirsnt variabil- 
ity. the remainder being probsbly due to regional varia- 
tions In the barotroplc flow. (Fronts, sea ice, circu- 
lation, mixing). 

J. Ceophys. Has., C, Paper 4C1273. 

4713 Circulation (Stioiri 

CULP 3TRtW AHD Ml HD INDUCED CIMM VAMABU.ni <« THE 
GkORCIA CDHTIHLITTAL SHELF. WINTHI 1«T/8 
L. LI (O-eduots Honvui or Ocesnography, Unlvarsliy o> 
Anodw Island, Kingston. R| 0/881), H. Vlnt'ueh, b.E. 
Nans, A.J ■ Brlnoho end T.N. Lo*. 

Liiw-rrsquencj longahoru wruhl fluaLueUonn on tM 
vontinonlel shelf orr 'Kiurgia and wrnlr rolelloneDIpe 
with loool stBusphoric Torvlng end Cuir Strnum 
uisplso<ndnl wore examined ror a mroo- month period 
from January vo April 1978. (Aoouillc travoi lime * na 
bottom proseui'* musnurcmonL* at a station on ino 
continental slopn vuru used lo dulormlna iho depth or 
tn« main thaw.-line, ae an indlcnior of flu If Strew 
atop leooaonl.) 

Hiddlo sholf currant varietal Illy vns U'^ineleU ay 
looel wind forcing at porloos longi.r thin I ddjs, wiw 
very llttJa Gulf stronra influunau. Lougenoro wind 
sLruua wafl tho mu In driving fufM nt psrlodn loi>I®f 
thun 4 days, vhllo oruos-ohoro wind .jonirlbvied el 
shorter porlodn. 

In oontreot, on thu outer ahull*, ourrcnl riualuaiio 
In tne uppur layer wore highly aohurunt with Oil' 
atroim diopioonmint el * le-dey porlod, snd l “ r B , ['? , ‘' 
whereat with longohor* wind At ■ t-fley poriod. N"'” 
rogronaion analysis showed tnst Gulf Streom end 100,1 
wind forolng sooounlGU for most of tlio fluolustlone 
tho uppor layer ovsr thu shulf orook Tor tlma soil** 

(p oster min » days and At sround K dsys. A few . 
njltlple oohorsnoe window *t J.8 to 3 diye "*e Nr' 1 
dus to Gulf Strewn frontal oddte*. In Iho lower !•/» ■ 
ourrent f Juotustions had ■ onarsoter intermediet* 
betwoen upper layer currants Iflulf Stress doalneteui 
and mld-Jhelr currents (wind dominated) ■ (Snelf 
ourrsnts, Oilf Streno, wind, ooorgls). 


J, Coopbys. Ron., C, Papor 4CI273. 

4720 

nrrcT or the nrmw FFAwn-g «: tub HrsnscALr tiidw> 
HALT ME STMICnur DUtllK, THE SIP'IEH OP l“R2 
G.t.Dnden (School of OcrAntaRrsrhv,l'nlw*rsliv ef M'h 
Rest! lo, >81 9)} snd B.A.Tsrtf Pieifle Hevine rnvfrom>«’«‘ 
ieVorstory Hfel* . 9M1A) 

Water Reso urces Research 

Volume 20 Number 10 OctobwlW 


Fdrccaiiing Rdaiite Price Movements Tor Prqjecl EvsIubiIod (Paper 4W0920) 

BcouoidIci of Timing Storm Df^nsgo Improvement* ^4*0919) Mfcteol Fonln end Brfwnnl Mcfiedn ^ 

An Analyd* or Dliperdoo In a SirmilfUd Aquifer (Paper 4W0760) HeroU C. CoeMrant and PaulG lhi*«P 0,1 

Bed Load TrsMjwiti (a a Rhe( Mcasdai (Pap«4Ww(») 0*M) OfiMn, Ft* J. Moti. *nJ Jo* 0. Af/Wflf lii1 

*■ M “ ,l “ "‘W-WMvWl.d “* ”” 

A Model (6y loveillgsiiug Mecfasota] Transport in Pradure NelWacks (Paper 4W0816) Ml*— _ 

[□Ittprelsllon of Downhole Dais and Devetaomen. nf. 'll C & C ' K ^ R *-"***** 

Q eo thermal FMd (Paper 4W082 J) ^° KD Coneapiusl Mods! fcr lha Rodondo Creek Ana of Ito Baca 

H I Jmb,r™ip re « u „B,»,ih*rttWmCta»|, (P.po.wm,) *. A. oml, I. *. am «w r. * **w '*'■ 

Uumdj Sballm. Oromidw.ier F]m O ver , Cur—J Lnperm—U, Bonodiry 

! . 1435 

A Heurlilk Mahod for Meaiuzameni nnH r^k.a^.i.j i. /indffj JIaWFFm i 

. » 5 «uiTOsm a M Ltoscisrizgtion of (live Moaodcr Wavdsarh (Paper 4W0WJ) . 1443 

A 8pectral Theory of Ralofall ImaniJty ai the Maso-f 8c?)c (Paper 4WD839) 

■ j : •. a B’eymthr, pjflp K, auplo, md fpnarfo Rwfr^Wi-71*^* . 

Teohnioal Notes ..." . 


Paper 4WQS29) - > 

.. Q H'eymtiw, Ptfey K, 'duple, and fpnodo R wff^wz-7lt^ . . 


- ^ ^ j Fl^ia CwSaed Aqofler . (Paper 4WiQ44) ' 


October 25, 1984 EOS 


The IbMhsm* of thr Darcror »onrinunt Chain u-nn tho 
Mimuillr lh»-T»oho\kn» HmeiuTC mA mug vcnr^tvnt ini 

I. rtrlr an* lnvr« irntf.' en li* Lnxln nf n Held eXpcrlnrvc 
lq the ■isrn’T nf 1*83. Tlir F.iran'.ln Fit nns Inn nn-roxoLM 

II, r iwtorrunts en ■ «"uthra«ver-1 cmirw unA m Mrflrrto .1 
hy Vlsprl Sr-imunt I" «" emleyclnnlc lour. Th.. Arf Jrot |.-, n 
lid to * wakruinu nf this current nv„r tlm «gw. M 

tn rolnttanelf lent Inn on rhn ZnimirMr sM<*. Uplift or | 
pycnels rtl‘°vr s-ssnuni mil end vprllc.il d|ipl a p rB pnis 
along scnruiuni fl.ml s »vrc grnrrallv nWrvrit. i-ut the 
dotal I* vorlrd ronxlderei.lv fro" poo spimaunt to tlm nnxt. 

A Tovlnr column likp fraturr occur p>1 pvnr Sullo fPMUSQt. 

A very Isrw osynupirlc i1»orltv dnur vs* found tn V n 
of Jingo gpsnnunr, srnp v+ileh ■ dsnslcv front van located. 
In ths nolo RiP boewosn ths northern xnA xnuthrrn ossiuunts 
prcnlncnr '-cdgoltip intruslonn of eubxrcllc snd TurnsMn 
typp water Wrt ohsprvvA In the upnor ft, hundred mneern. 
Thr Unpycnsls In ihr rwln pin sloped sharply rovnrd the 
south, Ind Irsllng a strong ensriwrd hxrnellnlc flcn- cm 
praent. Gsoor.trntlsl heights over thr Ibnernr SnnmounM 
Jodi cite stronp Inrnl per turhnt Inna ■uprriu'xsd upnn larger 
»C«!r Rloprs. In terms of granetrle d I stance, rerturlstlon 
heights Trnchcd 0.1! I* niu! rxxlvnjm sen xnrtxer slopes vers 
3 • 10"". Tie nr xlnpc-x rrnduer hnrncl fnlc current* up to 
0.5 is * _1 srsund ths Boxnnunrx. 

f Trier r nr fr.li«>u-il », •'rr.isc.lle tl rrrvil.nl Ire -t rue t err) 

J, Coephys. Rss., C, Papor 4G1276. 


A CONPARIiON HF IN SITU A HO AIRBORNE RAIMB OBSERVATIONS 
(IF Off AN WAVE nlHFCT I0NALJIY 

T, C. Jack sm) (WSA fltaddard Spice Flight f inter. Code 671 . 
flraamh»1t. W) 20771), W. T, Uiltnn, and C, z. Renq 
Tha dlracclonal ippetrum of * fully arisen - 3 m in at 
measured bv an e<orr1montel airhomo radar, the NASA 
X„-hand Radar Ocnnn Uavo 9peetiw»tar fPOwNT , | 5 cono«rod 

to reference oitch-roU huov Matt and in the classical 

Mfflp (Stereo Wave Observation Rrolocl) sore* rum ror fully 
devnloped cnnrtlilons. The Drum spnetmn, (nferrori 
Inrilrxctlv from haciscaitored pjwqr neaturawnes ai S Vm 
a 1 1 Itude H Shawn tn t>» In nxceHani inrennnnt wirh the 
buoy sn»ctrum. torelflraUv, nxcoMonL inrsMiant i* 
found hrtweon ihs two nondl recti anal h*lqh» spaefra and 
mnan wave directions am) direct Inna 1 spraarfi as functions 
df froquanev. This aqrrneent Is found AntPlCe certain 
discrepancies hetwaon the radar and huoy enqu’ar harmonies 
idilch am hel laved to h« dua to buoy Instrumental affects. 
A comparison of ths ROWS and SWOP spectra show* the t«" 
igactra tn be vary similar tn rfetat'ed shape as well as 
In terms ol the qross spraadtna characteristics. Both 
spectra are seen to exhibit Dtmodal structures which 
accord with ths Phillips' rosona nee mechanism. This 
Observation Is thus seen to support Phillips' contention 
that the SWOP node* were Indeed resonance modes, not 
statlstlcel artifacts (Hterowav* radar wavs spnetra). 

J. Ceophys. Rss., C, Paper CC1273. 


*765 Surface Wave* 

OBSERVATIONS OF SURF BEAT 

I. T. Guts (Shots Processes laboratory, Scclpps tnsl I- 
Uilsn ol qcssnqgrsphy , L* Jolla, C k 91C9)\ , snd 
Edvard B. Tbvrnrou 

Ths osguliudss of cross-whors voloelly and slsvsiton 
aicUlstlons at rutl boat frequencies observed on three 
vesan bsnebss sis found to be sign If icsoi ly carrolslod 
with the significant hslglu ol Incidoni slid im«h. 
Kaasurad surf best run-up spacers era coupled wlib 
Duxarlcsl Integral Ian* af iho long wavs liquation* 10 
predict cha tnsigy spoecrus ai of fshoru tsnaers, or.d 
tha cchsrcncs and phase between off shore icusoru and 
run-up net or. A* In previous studies, pciks and val- 
l«ys In cha surf boat snsrgv spoclrs, snl jusps in cl.s 
relative phns* bslvssn ssnaers, *ro consistent with 
* lapis standing wave IBLihsr lenVv vr high node sdgv 
wtvs) sedols snd sra tho result of standing wsvo nodoe 
*nd am Inodes. <surf bast. Ini rvgrsv liv wo>u>) 

J. Ceophys. Ron., C, I'sprr 4C127I. 


Particles and Fields — 
Interplanetary Space 

5310 Cosmic Rsys 

LAROB SCALE SOLAR KOUULATION DF * 500 MEV/N OALACTIC 
■ riVNir Pijr LITJI TH.# | -VI AD 
U. Fill (us (Canter for Aiirophyelcx nu.1 'qocu Srlwicus, 
University of Csllfornls, San Diego, La J»i)n, 

California 92097), Awferd 
Using Bssauremcnts or 4 500 HeV/N cnswlc rlyi 
obtained by Cerenkov countors on H oncer In snd II, snd 
esurron monitor dim Iron osrth, ws enn ukiorvs ths 
spsllnl and tsaporal dovslopasut or cosmic r»v modula- 
tion Auilng the lest solar tuslnun. Tlis lirgs-scnla 
f “ turo * •’f modulscion and racovary nro nlmilar tt ibass 
thres alt* i and, thus, appear rotnt tonally tvtautrlc 
Q ** r th * 'I'lipilc plnrin. Outward'propAnntlng fenturaa 
cbsractr-'-q tbs radial l ud spend once. The decllnn of 
ini eld cusmlc rny cyclo Is sorkud hy actpllk* ds- 
ersasta k ,at propagate oulwnrd sc nearly ilia aalar wind 
vsleelt; - ns pointed out by other Invest Igatnre. During 
the stovt of Clio nsv cosmic ray cyclo, raroverv occurs 
,l '* 1 1,1 •'« Innar IroLioaplisrs nnj, sftor a log compa- 
rabls irlc • chat of tho declining phase, nppaare Inter 
farther nut. However, the direction nf diffusive prop- 
*B4Llon is still Inward, because thu gradient rc*ui1„» 
pRMtlva. Ptirhuxh docreonoa are common nl all three 
,n J Nf° uvlduntly of great (mporinneo In undsr- 
sisadlng mail ill at Ion. Tho I argon dwerunss necurrod 
during a short nnrloa of oven in Ui mrnoor, 19B7, and had 
™*f tho amplitude of cha cloven year cycle, (coruile rsy 
Mdulstlon, defer cycle, Plouoor 10 A il, outor 
hsltospharo) 

j. Ceophys. Res. , A. Papor 4 a6)Q5. 

toy 8,r «"k* 10 Kstsorltos 

Utawc., MH 0r NNTARCnC METEORITES WTR 4CCBLBRAT0* 
153 SHALL VOLUME 00UMTBN TEC1IHIQUB3 

T ~ J*ll (Fhyslos Pspsrtmsnti Univsralty of Arums, 
Arisons 63721), D. J. Donah uq, T. H. label, end E. 

L- Fireman 

h.» rt K?" or nl* Antaretlo aatserltss 

-J* ” #TI »j»bupsd by aooBisrator mass spsotromstry, 
.r.*® end thras additional Antsrstlo set sorites were 
..ro.S e *? ur *‘, ^ “• ll wuntsre, Rwulu srs In gsnsrsl 
wlth dlfrsrsnoss that srs ralstsd to th* 
thT u^l 100 ■•■P 1 ** “e»d> Tsasto 78102 was round to bs 
yowgask mshMrlts pat measured from IM tottrolls 
3*» 3 yre. The egss for tbs Yamako 
e lui le4 are youngar then thoas from sUes in 
iTm, H . u, • f»Hon. Aoeeisrstor data on Allen Bills 
wnplss, 77*38 „,d 80101, show Unit sgss >RBx10l 
tumx 5° u,lt , ,p ■••■WMmiiU m AtKA TTW8, 77269. and 
lttit 4,1 >38x103, >34x103, snd >38x103 yrs, 
xamsi. ZTrZ; keselerstor msuursissoba on K8U 76001, » 
|f^ l0 “S , 7 asaaursd by oountlng, Uvea x flniu 
ths v« ’**** 103 yr*. Ths younger egss of astsorttsa of 
,l ° neEloo srs suggsatsd to ba ths result or tbs 
thsv. r ** ov,r F er*e sad ths sor* "porous" barrier at 
C*rbcrM*)° (Mateo rltsi, tsrrastrisl ages, 

J. Csophyu. gas., 2, Pspar 4B59I0. 

*3*0 Shock waves 

THE evolution OP IKIERPUNETARY RBOcrs 

hara/imj* i l t^ ar « ,;Br F for RlRh Energy Astrsphrstos, 
^/Ooddard Spas. Plight Csntsr, Crunbalt, Maryland, 

at the solar svssts 

laellt? . , W J U| inesrplanstsry (TP) shock* hu bsan 
mim'lT c ^ th * shssrvatlon of radio smlssloo Rans- 

4sciLS!, l !!I "S 0 ?** lr Tnm 11 0,410 °“ 1,ol0 “ lB . 

■mi.?' ,t,oeSt vmloslty with fsstsr shocks prodmlsg 
lHTuf*r* 0,1,1 ‘os. All but two or tho Mtar sesnts 
dutni-f*^ W 3VP" rsdlo mission Inaludsd long 
iDtsn.S .USl' *“ eo ^ ■»«»*■ (tn;«). Ik Is Shsvn that «H 
eanrnil*. f ar * *°*°cU««d with IP shocks. A wssk 

bot, " 0 e ths Incagral flux of soft K-rays snd 
v« loo I ty of ths assoc I* Led shock is 
stiur... I,owwor i for H» evants *11 ths osusl ffero . 
Um ill™ "* f “ sbasat and ths aveaCs srs ■■assisted: with 
tks af «ol*r ftlsmsats. Tt Is shorn that 

fcoB l Frspagsts Isetropleslly . ovsr about JO dogfsas. 
wsak.n, ,Uo - R-youd JO dagraSa tbs shocks 

m their ssst*m' flanks. A« ■ ' . > 

rsMh 0 ^*dks,orlgtoatiog en Cb* wsat llmh cesoot 

ths earth, (Interplanetary shocks, solar mfmgta). 

' J, ^ 9 Vs. 3S». 1 ’»| Papsr kA8,?0.' V “ : 

•' '■ - :snn! - • ji ~ 

. UPSTREAM op THE BARTH'S BON fiUDGR y 

\ ; \ '$& *5; rS?}; : 


sssrs bfei£:E - te^S , E[ 4 V , F 

wavss non C l la., wldanaa r , L,B A“ lr 

£z’ T "}‘ : 5, 

Ss-'srs vWuE--» ai 

~ “is to '™:r r j. n '.is". 

1,ntllh- rh, » R'sk fraqusnty also dspenda on 
1^1 *' l0C ‘ ty f,r “ htth lhe elstlrsn dlscrlbutlon has 

SeterBlOBtlen el ths 

Jhirw'i i l °? , at lh * brt * d hind net sa shew* that 
this nelss, as -ell aa tha narrow baud notes, ssy b* 

fuec.r. a ^a“ bll,,? 0 hot b *“ *" ■ plim.. 

SmIubm. * “• clroa 

J. fleophys . RSS., A. Paper AAR 128. 

S38D Solar wind Plasm (Log period Alfven wives) 
EVIDENCE FOB LOW PERI® AIFVEH HAYES IH Dft Inker 
SOLAR SYSTEM 

R. Bruno (CHR/lstltuto dl Fislca dello Spezlo 
(nterpianatarto, C.P. 2), 0D044 Frascstl, itilvl 
B. BavHssno. U. Vilfenie 
Magnetic field end oUsm data of itahos i and 2 
between 0.3 and i AU have been u*M to Imeitigate ths 
AI fyanic chsracter of the solar wind fluctuation! wiin 
period above I nour. Clair evidence for the existence 
of very long period Alfven waves, up to 15 hours (In 
ths ipmcrsft freuna) clou to the tun. has been 
oblsined. fee observations et different heliocentric 
dUUncts Hugest uiat ind longist MivalangtAS m 
removed frog (he Al fvenle raging going sway fro* th* 
sun. 

J. Craphys. Kau., A, A .*r 4AB110. 


Particles and Fields — 
Ionosphere 

55)0 lligh'liiiuids lonsipiwNc cuiienu 

ON THE ANTICORRELATION OF THE ELECTRIC FlELIl AND 
PEAK ELECTRON ENEROV WITHIN AN AURORAL ARC 
A J. MiUinciiodl Uoloi 5clincei Ocrsnawni. Oiicnuxn CNJrari 
Clsicmcni. California 4|7| ii W CuImmi 

Dii* from the vwond 6l|hi <4 ihr Arlet Porcupine loundlng rotkei 
campaign are pitisnicd and *diI)IM. The dm >*>m) *uionl sktirani 
nlih vpectnl pul* si ensi|lci up lo J krV *ru] [M dc tlctiik- flcM iho., 
• remarkable degree of inuionelmon <*1ih iik peak elccuon eneig, 
Electron pieclpliuion dm ate UK d u inpul in » numolcsl iimulitlnn of 
the eurofel lono«ph«ie lo ctlcuim Inn ciodutncu «»«* From 'hwio ind 
lhe recomblnulon mu. ihs equillbnum election dgnili) i* cilculned. 
p'opril) ifcvunUng for the effective drill >eloc, i> of lonl/ailon Irom lit 
polni or prod union. L'Wn| ihe cUvhcjI forrouiu. the PcUenen Hall 
cqnjucilviue* in tha neuirvl rreme tre liven ulcuined Flnifl> vnnrot 
combinsiloni of ihe *ic moiion velodiy ind niuirx) wind .clocli) are 
used io compute ihe ((rolling efecuic Reia componcm narmal ro Hit sk 
uuh i Ik (.Meiviii.’.nj The rorolu impl, mu M lontaiUon ptoduted hi 
ihe suioril decuonk J'wi no< move »1ih me E* Pdnfi loWHy. pnhape 
Ihe iciuli of a litgsi colllcwoal coupling io ncuoali Hun etpecicd A 
rcliliouhlp i< r. burned Iwi-nn ihe cnoipcnenu J lhe neuiiil wind coin, 
dip pi i ill el ind perpendicular to the arc The c.bvrced iniiCoiKli'ion ■% 
■linbuied in Ihe hlockije of field-, llfncd currun, and ihe rculnns poLn- 
iirn'ia .vf ihe ic.nolphera j< sell ,, ihe lcl,ilvcl> liiK-ur icuilomhip 
Iwraeca peak elccrrc.n (neigc and hcighi Inicsiaied ccnducllcln ft» peak 
snsigun Mow j lew lev 
I. iwoplivi. Rts. , A. Pup. r uklDIta. 


55)0 High- latitude Icnoaphsrio ourrsnts 

OBSERVATIONS OF ELECTRON BEANS IK THE LOW UTITUDE 

BOlfeMRf LAYER 

K. V. Ogllvls (NASaresre, Lab. Tor Iitrs terrestrial 
Physlrs, flrasnbslt ■ HD 20771), |, J. Fltzsnrsltsr *nd 
J. D. Sauiasr 

ObssrimUttn msdt »lth ths sIsoLtos spsutrosStir on 
th* ISEI-I apsasqrsft Neva bsen used to perforn a study 
or ths electron distribution rtmaLlon In lha low Istl 
tud* boundary layer or th* mxgnstospMro (LLBLJ In thr 
sunward dlrsotlon. Ihs LLBL Is darirwd to bs s layer ol 
plasms qf thtoKnsss * IRS lnslds snd adjacent to tru 
sisgnslopsuss. having a Ssoolty inltrasdlsls bst-aan that 
of th* ngnstoshssth snd ths asgnstosphsrs. Ths study 
InaluJsd *) eismplss of sspsalslly rrsll-dsflnsd Isysr* 
having dsns III ss, n^. such tbit 'fVugn.to.ph.ra'V > 
0.1 snd t« IL f4^ B ,. l g -ltilll » ' °-l> sWhuwBh both ratios 

war* oanislonslly ss low ** 0.01. Rodent obsorvstlons 
(■•(>■ Burch st si,, 1913) hivs lad lusts J that ■Isatrans 
with snsrglss (a tna I0D sV rang* srs frequently 
seohseged bslvssn ths lonasphsr* and ths msirwtasphsrs, 
trpisllng slung th* ugnotle flsld lists tssr to ths 
ouspa snd giving rlss to Blrlcslsnd airrsBts. Utlag 3-0 
modsl-lndspsndsnt distribution fivrotions of slsotrons 
obssrvtd In tho boundary Isysr us have Idsntlflsd hire* 
or nsld aligned slsotrons with sssrgy mulaum typically 
100 «Y. distributed ovsr lh* snsrgv r*»«* 50 eV to 200 
■V, atrssslng In sltiwr om nr both dlrsotlon*. fee’ 
phase densities In ths LLBL snd st lower sltltudss srs 
similar, snd assuring no further socslsratloa to hats 
occurred, w* Idontlfy ths bssms wt obasrre in th* U.BL 
with those observed st lovsr sUILudss. feoy form sn 
lmportint ooaponsnt of tbs plasms slsotrons In ths LLBL, 
which oLhsrwlss rsssmblss ■ mixturs of 
asgnstoshiith-lilcs and msgnsotspherls else irons. Th* 
bl-dlrsotlonil strssmlng also suggest* tbit tha field 
lines thr siding ths LLBL srs oftsn oloasd. Ihs roduesd 
distribution function* or electrons in lh* LLBL do sol 
■how pofltlvt sfepss tn th* vsfeolty rang* or Um bssms, 
suggesting that tbs plssa* Is atsbls to ths growth. of 
longltudlsal sisetroststlc wsyos. (Boundary isysr. 
slsctron bssms, loncspbsre), 

J. Oscphyi. las.. A, Psptr 4411*0. 

( ! K?^isassis;n««.L » 

TRODYNAMK3 A. )• M*ffliwkw« Udm Much Depwioul, 
Cbremofli Ctdisgee, Clusmoai, Odifcral* Willi . 

A compuur ibnulstlon of tsnrtl umonihenr e-cuodyntulc* is m 
sliuude rinae 10 » 2J0 km hu been developed The rmnioe will eiibez 
rimulsw lypM eleeifon prrrljdlados pioBIs* or W observed due. 
Using » model background kwmehet*. km ^ 

from whfcS equilibrium drawn denihlti *nd dm H*B end Psdnna i«n- 
dwcdvtgei auy bs detennlnsd W ibs ep edltousn of eehsM s bmn. 
dtry roodhkxu. ihp emits ihnwrinnenekmel eunew W«n »»d 
FWId nuy be ak slued -flhiii lha eUideilon Th* touIb of ito 

,„ttaila, U .he routine In e W> *"** ” 

rL>mnnuraLsd in ■ cfliwsuloji D-U, dm icsllns D ueed 10 upon dm 
(burred ■ntoritbiioo b*ta»een Ueeuh Held msgnimds end peak iwv 

la ihe prerlptaitoi eleel wn speetnsi «f »s sunml me. 

J, Ceophys- 8 m., A. fspsr 4AKW9, 

5550 Low-lstltuds lonosphsrlc Curasnts 
KODELLUO THE KJOATOZLAL ELgCTIDJEE ' ' 

Robert J. S caning IBchool of Physics, The Bsl.vsrslty ql 
Maw south Velas, KaoMngioB 2uJ3, 8 MtsdWr 
^ Tho sculvalsot Clrculi msihed h*» bssnmodlftsd to 
gi^glsscr accuracy snd gr.s.sr d.S.11 smr tbs sq- 
«« in order m modal ghs squsrorial. slveirojst. 

wssssrirnc 

"‘“s-cyrtr*- 

... .. ins ka is eonsliisnt 'f ,,h ,0— 

i 2. p 0* « SS« 1 ■ 

is upsd. Th* forteol lh* M M CBrr#nt . 

,dep„k*i S to* » XEZ+'dm slthsr ■ 

: sgss^sSis es zz&r* - 

vac lit •ens ol ftH 0 (*d « « M centribuclon 


by a itr.pl i ji 1 F ragiao wind tybt aa 0r * alio Invutl- 

RJiM. a dl bc rapine y with the obirivdd rulat loiiihlp 
tasiwasn incsgroied currSnl donalur* and All still OusUs 
saplonoi lan. (Equatorial slicLrolai. sicnianri Ic diilv 
vorlaMoni. i ’ 

J. G sophy >, Bss, , A, Popsr 4AI212. 


MM IPxillrk i-nvlpllsllns) 

LICH TNUG-INDUdED ELECTRON PHECIPJTATION FROM THE 
MAICkETQIPKEDE 

II C. Ckisg (Spars. ftkcBrarouKolkviv asJ HoJIwlmt, Lab. Stsskri 
Usliprtii)'. Susf.inl. rallk»ix94]05|, U. J. Is*a 

PiMlpUsiluB *1 rodUiL o l»h ptnlrht Uds^fd ly -Uillrn ihn an 
gnirnirdby iinn|.hri|r Bghinlng dJwbxer* **'1 riopagtlr uivf fehrlhef 
7 * Mi f^iddrrf J Uilsg S in I pxfttab m.«W ef il, ikblbr-pulHt |u>,. 
•Mis. Ill' rorfl epfciri ud Unpwal progp sf -MuDi-Jsdsr'd lun „ 
* fun' lbs tj Z-ul-ll SI, quulllillrrljr dUfinlsrd Int s irpnirsmlii pLu- 
nsipLriir r»u plxinis die ribs Has n,uli, isdlruf iksl f"r tigtri in, in 
M«Wimhm |B » 4BMT) Ibm retail «o Ish* m**cn«pkerlr tt- 
grin II c 1 c 1J afaur lb, (ml nf -Miito-ludcd prr' , b'U*Uei can ki 
»«prr|nl 10 b, ccmpuiilirly bleb ImpUeubu ol Iklv Isdlsg Is irjnv of 
cW.ibuJ mulu err dUcin, d (Llgbi shg. whUit rs, putbh rnrhli*. 
lHlJ 

J. Cssphjis. Has. . A. P*P»I LA8265, 

5560 Particle precipitation 

II| C THf R iEi?uS S |f<DRA* ,HtMttL £LEC,R0M fLU * HM'-'UREHEHTl 

VlHi 4 ? c ‘ 'Fudstn (Enudswi fl«phys1cal Research, 

18475 Iwfe credits M. Homo Serene, CA 95030) and tent 
L. Miller 

Statistical praperlles of the two Hamilton eleciron 
aarsiiies and teirperalures ciiaroclerlzlnj tho differen- 
tial supraihemM electron fluxes treasured by ths Pio- 
neer-Yenus LocUieed-IPii retarding [Mentis | analyzer 
in the venui unbra between appro, Imelely *M0 and 2000 
km Altitude and nigntward of 130° solar zenith angle are 
reportM. He find that the median density n, and lerp- 
eratu^e T, af the principal HameUion cwpomni are 
an 8 14 eV, rospectlvly, and do not e-niDll an 
altitude or solar zenith angle dependence within the 
umbra region studied. Two- thirds of the neasurod values 
, n 2/ >ni3 *2 typical ly fall with In plus or nlnus a fac- 
tor or uo Of the median values. Ihe second lupraiher- 
mal CflTDODoni density n, is loss well defined but has a 
ncdlan value of 0,06 cfl and similarly c* Mbits no 
cl oar altitude or solar zenith angle lepomdmce. l-o- 
tniNs of the n, values fall mil hi n Plus or nlnus a 
factor of t-o of llio mpjlan value, fee to'pcrjture ] 

O' 3^5 w*4 CCCDcnem is aisueed constant and equal 3 
to MO eY. Ihe median Imogral flu* mej'-ure! |n ihlt 
Sludy betwern T5 and 46 oY enprgy u constslent with 
mat renoricd earlier for thn Venus nigntsldo inuo- 
syhorc by Ipenner el al. (1981) si altitudes below inoo 
km. Tne intojiai flu, rcasured by she PImkoi - Venus 
rotardlng potential an.ilyzi'r appejr; to be lar,j>'r than 
the Venera measured nxdMn flu, |,j a factor uf at'priiw- 
ImaLely two In the energy range of the Pioneer -Venus 
retarding potential analyzer. 

J. A, Foprr PAR .'ID. 


5580 Hava Fropsgitlcn 

tONObniZRIC scum LLAT ION NLASURF-MEHII AT 1.5 GII2 IN 
HID-UrilUPZ BRGION 

Y, Karaisus (Pstotrcli ami Dsvslapwnt Liharot cries, 
KDO, 2-1-2), Noksssauro, Maguro-ku, Tokyo 15), 

Japan I, K. Ys«uksws aoJ H. Yiaada 
The ,«s.jIii of I.) liii iclntlllstlon caasuroaonra 
si Yisiguchi, Japan or* described. Msa*ursa«ncx wars 
corn*.) out by receiving I l.ldli Macon signal froa 
thi WAX IS AT lOtollUo over lha Indian Ocean with sn 
o level loo angle of U.jo, In 1) ooalhs of 
noiiirwnii, very iwvsra iclnrl I luiun with 
paxk-cc-peik (Uc suss Ions ncvnivng JO AS was 
obiarvwJ is tho equinoctial ninih, and a niotaer of 
■plhs-lyye acini i I In loos were aLso observed, 
particularly si nlghc. iciocllUKoa 
chsraetsrisilci. luch si diurnal sad ■•■•onal 

varllllvSi, iqpliiudi dial ribut Ion, spocirum, add 
dapolarlisilon or* dlscusied, llonoiphnlc 
sc in| > llai loo, Mld-lill |.,d* sciol , list ion, l.-bird 
■asu rounisl 

PaJ. gel., Pjpsr 151314. 


Particles and Fields — 
Magnetosphere 


57)) Hjgnatlc Biotas 

8UP8AIXLKMAL 0* AND 0* l0.1 BEHAVIOR DUX IND THE 22 
MAFCa 1479 tCOAV-41 SUSStUIUSj 

F.M. Ipavlch IDspt, of Phymles and Anroncay, 

Uni varsity of Maryland, Col legs Park, HD 207421 , A.B. 
Calvin, H. Sender, G. Dtoscklar, D. Hcvsiedat «nl B, 
riacksr 

Ha prassni aaasurSBsncs of snargsllc 1-110 k*v, o' 
Ion* Ic the airih's nagnaceaphar* duriug tiro eva •^Aif- 
6 dubstoras en 22 March 1979. Ths behavior of thciBjl 
and suprstharesl H (10 “ DO kiv) and auprathsroal 
H* (JO - DO keV/sl Lao* is also dlacussid. Tha 
observations wars nods will, th* IIHD/HPC VLECA sensor 
on ISlE-l it gsocancrlc Alscancsm to Co 16 Rg In ths 
earth's usgnacoiali. ApproxtMCaly 15 aiourss befors 
th* 105* UT onset ol ihs flrsl subsloro energetic o' 
Lons srs ob*sc«sd sttasnlag cal Iwsrd. R* and Ha” 
Ians sr ill saarglss -srs gsnsrsl ly *1 raining tsllward 
(to« -1059-1115 UT, cosalstsat -1th lh* piasanc* cl a 
naar-asrrh riutrsl llns during thla IncsrvsL. Froa 
1117-1124 UT tha H* *nd H*” ions vtrn nbsarvad 
flowing oarihvsrd , suggawtlog that »t -III! UT tha 
neutral lias retreated tall ward, A brief Ln larva I In 

the southern call lobs, from -1124-1126 UT, vis 
highlighted by tn Intense 0 beam sttaulog tail wards 
ths 0 / H ratio at DO ksV -a* 7i2. This suggests 
that high energy 1 tons nay ba accalmtstad direct 1/ 
out of tha lonoiphsrt. Th* rsuvary pbass ol tha 
first subatorm bsgan a few mlnots* latar and was 
eharactsrtsai by larga Intssslttaa ot Marly Isotropic 
■upcstbstmal tons. Ths O /H dlilatsnttsl lataoslty 
ratio at 130 kaV was quit* lsrg* (-1) during tha 
racovary phis* nl both subatora*. tgubstarai, 
par riels acceleration, part lcla oviposit Ion) . 

j. Ganphys. las., A, Tapir 4ASG7B, 

5736 Magnsllc Mil 

MACNETOTA1L PLASMA OBSERVATIONS DURING THE lOiib 
UT 5UBSTORM ON 22 MARCH 1979 (COAW 4l 
G. Pabdimann (Msx-PJsnck-lnstllut I Or Pfivsft und Astrophyolk, 
bnlltut Ilk aul/alsrreilrlsche Physik, 6046 Garching b. 

M Unction, ft -Germany), N. Sckopke, E.ft. Koosa, 3r. 

Ths paper reports ISEE-i and -2 plums observation* In Iho 
pistols sheet near I) Rf radial dJitsncs for lhe lfliJ4 
subticwm on 22 March 1979. Noteworthy feqiurM ore ptaima 
sheet I hi wring and ths brief appearance ei rapid tsllward ffon 
slier aubiiorra oDMl, strong earthward (lows iluperlmpmad on 
downward convecllon) at the beginning of plasma sheer 
expansion snd ■ qutollng al mil plums properties it iiibstotm 
recovery, Much ol lha Time, however, plums Hows era small 
snd switch directions. Dl particular, no firing flows srs 
observed during neutral sheet crossings. Two-dimensional 
velocity (Oitrlbuilon function show a complex behavior, with 
itvaral plums component* often coewlutng and mi time* 
suesmlik in opposite OractkH. The feisrpesuHon ol the 
obsorvmuoni in irrmi ol ihe formsilnn of s neutral llns 
earthward ol snd clow to ISCE ai substorm enrol Is tempting, 
but three-dimensional spatial effects as well ss rspH temporal 
chsiigM have u bs Invoked to obtain conJltlency. 

J. G sophy*. Bss. i A, Paper 4AI195. 


5719 Hagai lapsus* 

HkaBtatwi taisun sm abywbts.ii* 
g, u. Orooksr .(Dapartmsmt of Atmoipksrlc tclwscs*. Arlwar- 
slky of Csllfaxsia, to, Angalst, CA 10024), J. 0. tohnsna, 
. J. B. Bpcsitsr ac* B. It (bars 

gsglon* whtro a dtapid siMal ■agsscashaatb ■agsatls 
flald is marly miparallsl to a sodal gapaignscic Hold 
■rs shows to b* sipmMtris fee as Imtirplnacsrp Mgutls 
flsld (IHP) St tbs gdrdsn boss, sag Is, ss saggls'KW 
■sails, Vhss t)n IMP has a aaathwsrd coapsnsot, ths 
aiysroacry' favors ch* dswa ragloa far' bath IHP pslarictss, 
Ths dssk region I* fsworad whe* the H|2 bss s northward 
c capon sat, if th* raglaas af sntipsrsLLhl Hold* sr* 
sasnasd to bs slc*s of sulsa wsgsetic sstglng, chs* |U 
■sjwWsrr* Is edsalsrsBr.vfth Aural ssuoasl Kurlstioas 
sf gsoBagstlc' activity asd with dawn-displMtd ■agoseor 
apharie pHasoasna. M cha alcsrnaca |M*try,al ■ i*fi- 
Ln t 1 ins ' pasiiat ChiOBgh th* l»bul« .l«tlWi t^s **|«- 
■atry Is pradotaldaotly sarU-iouch rsthar, thga dava-duk. 
Ths Buhsolak asrglag-llM gtowatty U coufscoqt with |hs 
■assosal varlitloni bat nSL with (ha Basn-diiplOfad pks- 
ooBsns.’ (Kirg lag, dsyaldi, aatiparallsi). 


DOES YOUR LIBRARY 
SUBSCRIBE TO 

tectonics? 


tectonics is an International 
scientific journal, sharply focused on 
Interdisciplinary tectonic research. 

Why should your library subscribe 
to tectonics? Quite simply because it 
Is the best journal in the field. 

Published bimonthly aa a cooperative 
effort between the American Geophysical 
Union and the European Geophysical 
Society, each issue of tectonics con- 
tains origlnar contributions in analytical, 
synthetic, and integrative tectonics. 

tectonics deserves a place in the 
ribrary of your Institution or organization. 
This authoritative journal offers: 

■ high -impact original articles 

■ exfens/ve fotefouts of maps and 
stnjctural dlagra/ns 

■ stringent refereeing standards, 
ensuring publication ot superior 
papers 

■ Immediate access to the leading 
edge ol tectonic rosearch 

■ absolute resourco for scientists 
end students involved in regional 
geology, structure, tectonics, and 
herd-rock geology 



To begin a subscription or to establish 
a standing order tar thla series, 
have your librarian: 

CALL: 800-424-2408 
(202) 462-6903 (local DC area or 
outside the contiguous USA) 

WRITE: American Geophysical Union 
2000 Florida Avenue, NW 
Washington, D.C. 20009 


5770 Jliori-parlod (la. thin ) day I variation of 
ojgaalle flald 

CHAKOED PAUlCLE REHAT I OR IN LCV FRE^'EMflY SEG'IACYeTIC 
Pl'LSATIft.S: 4. CO'U’RLS SIGNAL HAVES 
H.O. X Kelson (Dspl of Earth S Gpaca Sc I stress , ind 
Inis, of Osophyatca fc Plinatarp Physics, L'alv af 
California, Lax Angelas , CA 9fl02G), and D.J. Souihuood 
In tbli fourth pspar of * aisles concern I bj chiTgad 
pare ids btbevlnr in ultra low ftequNicy 1VLF) wskse In 
lbs Itnillrlil tssgrvsioiphsr*, as amutns th* putuLs 
flu* rasponsa sxpsctsd in -svsa with a si rang coepras* 
llonal nagaillc cnspQMnt. Two nffscci, which Ira labs I 
bstatxon and nlrror, dMioalw tha bshanoi axpseted (or 
nonroiDnuc partlclai with tha nlrror effect npicltd 
in noat circuaitsacas. Baaooant bshavinc la a strong 
function af signal symatry, >ueh as dlarussed in ser- 
llar papsn. V* coacluds by examining ronancly puh- 
Ushsd obssEvatLoai of psrclciu flux ott Illations 
■stoclactd with coaprasslonal algnsln. 

)■ Geoptaj*. Bss., A, Ynpor 4M2D9. 

5799 Gmursl (la ploitia torus) 

REVISED I OS TEMPERATURES NB VOYAUR PL' 

HEASUBEFKMTS IX THE 10 PI4SMA TOXl’i 
Fran Bagsnml (lifKlsl CoLlaga of Selene* and 
Tochnology, Frlnca Consort laud, Landm SN7 IBS, 
England), Ralph L. HeMutt, Jr., John. If. BelaLor, 

Dor bare S. Brldgo sod Jobss 9. BulJjvan. 

lha purposo of this piptr la to ttport that an 
■rear v»» aada Ira cMfulti (k* loa tesparstucas 
for mm of thn posUtih 1 «« datb obial-ud hy lha 
Plassa Seiosc* Esptriwant on tha Voyager ipiee- 
ersfe. The error can red sows of lha Ion l**p*r- 
acurat lo b* q -Otari at half iho torroei value) 
previously reported results af (acted In this way 
ara ehs lm ta^paratuiwa In the inner Mgseto- 
Spbera o( Jsplter aa quaied In tho rollowlqg 
ertialaai 'Special Dlatvlbuiloit of PttMi in lha 
lo ttarus', Vi Bnganali J. D. iulllvn and G. L- 
Itaroo, C cnfhva . m. Iail ., 7 41, l MO ard 
‘Direct Pismp lldntuTDwoMe Lx the lo Toioa and 
fener Hagsatospharo of Jupltar', V. Ragensl and 
J. D, Gull Ivan, Dno phye. Bss . B447. 1981 : 

In addition a slngla Ion. tedpsratur* rglculslod 
froo Voyagar I data obralndg in the sogiwiospherw 
•f fuumal'tfbucf by Oils error.. This re- 
sult wan ((ported In. tha trite lei ' Plqsn* 0^~ 
■srvaBlone *aqr Sot jrni 1 alt Lai Kciul ts he* 

VoyigRr It A. -8. Brtrfga et al., Sdrgrj'llli 217, 

IHL. All othnr lan tanparaturae dsrlvi'd trots 
Cha P2-S data abtalned Anr Jupftrr and Baiviro or* 
cerrpak as originally reported, (la puisne torus, 
pUspg reap* rs Lure). 

J. fleophys, Ida., A, Vapor 4g81IO. 
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6530 Organ Propart l*a wf Flanota 
VEHU3 TQFO0AAPHYI A HARMONIC ANALYSIS 
Bruflo 0. Bills (Lunar 1 Plinatary Institute, 
Houston, TJ 77078] Miches 1 Kobrlok 

A nodal of Vanuaian global topography nan 
Baal) obtained by Fitting an eighteenth degrna 
haroonlo aarlaa to Pioneer Tonus Or biter radar 
a ltlne tar data, the dbk radius la (6051.45 » 
D.OM) kn . The sorr os pending naan density la 
(J2«b.8 » 0.51 Kg a mJ . The aonior or rigura 
1a dlaplaoed Tree the center or mans by (0.319 
♦ 0.0B8J he toward a (6.6 # 10. l) N, (148.8 » 
T.7?° B. Th« rift'Jrn M Vinui la dlallnnt lj 
t rise la 1, but the orientation and oagnltudoa 
oT t ha pr Inalpal l apograph to as a a oerralate 
rattier poorly ultn tho gravltat I ena 1 principal 
■ xaP. Howevar, the higher degree harsonloa of 
topography and gravity aro significantly 
oarrelaled. The topographla variance speotrun 
oT Tanua la vory alnllar In Torn to thoao or 
tba Hoon, Mara and especially Earth- He 
suggest that this spectral similarity simply 
rafleots a statistical balance between 
oonatruet Ions 1 and d agreadal 1 ona 1 gaaaorphle 
prooeaaaa. Venua and Birth are pnrtioulnrly 
i teller (and differ Pros the Hoon and Marti In 
that the larger bodloa both exhibit a 
algnlfloant los degree deflott (relative to 
the extrapolated Lrand of the higher 
hareonloa) . 


). Cropbye. boa., 1, Paper 411159. 


6)60 Keieorltlce 

THE CASE ft* A MELT MATRIX IN PLACKVLASF-PCIS 
KTSC8IDERITE5 

lo|er II. Ilavlna (Paper tnant el Ctologlca] Sciences, 
lutgara University , Hev Btunivicfe, Now Jersey, 

06603) . 

The plagfneleea-FOIK saeoa Iderlrea, Bondoe, 
luJolao and Hiney, have polk Hit Ic tutrix taxturee 
isictly Ilka Ignsoei reel a including tbe olivine 
iim el the Palisades el II and ApoLlo 17 mare 
basal la. They cent* in olivine gratae with eabiyid 
earilse characteristic of toserptlon In liquid 
rat bar than coronas foraed during solid at ate 
leectlone. Thin ie a nonrandom, fl.a, nanmaLaaerphic) 
■ rTengonant rf pytemna phaaea In the starrlai 
erthnpyroxeae Is enrlnaed polkllltltally by plegio- 
clasa, hut Isearted pigaonlte Ie Inters! Irlal and 
lMilly aufcophtlte to plitleclila ■> in an Ittwni 
crystal LI sat (on laquanca, Theta esioalderltss are 
therefore reclsiilfiod from subgroup )B (highly 
Terrystsl Liird matrix) lo 41 ((gescun mat rial. Ths 
41 essoBlderliis have f Ine-gtelned Intergrenular 
tenures bee sun tbay era i<char In plag loci its than 
subgroup is, id that p) spineless cryatslllied 
•arllor than In 41, hut iiIhd barium they conislnod 
Ibunfsil nuclei aieorlntsd with relict plaglocltso 
clasts. The only 6 a melt-reek eaiaslderlta with an 
Intergreeula r-polblllllc nutria trstura transitional 
baivten 6A and *6 sasuetder less, MnnsToo, contains 
very few plagiaries* claBts. Avar hall the saaoslder- 
lt«» contain eelt netrL* or melt-rock clasts. the 
haterotaaalty vllhlu xasoelderltss as a whole vd 
within specific Beaoelderlree, (s.g. Eathervllle) 
nay bi dus to variations In th* proportions of hoi 
eelt and cold clasts Iftcorpurstf d. (Kaaoslderltss, 
nail broeciaa. polkllltlc leirutaa). 


I. iTiophys. Bri-p 1, ?*f«z GBJttll. 


8580 (Keteorllti) 

PEMrcOfrTEKP0AAirc«ki5 


PEMrCOfrrCKPOAANCOUS fCTAXIRPHlM, (RAGMEN 7AT I OH, AW 
ACAMEH8U Or OMJIMASLY QlOHMttl PARENT M0IC5 
*.E. Orion (Dipt, o f Earth, Alroipherlc, and Pljsatary 
Sciences, Maiiichuiettt Institute of technology, 

Cert ridge, HA, 02119) 

The occurrence And proport tom of petrologic typer 


a non 9 ordinary chondrites havs been espial Md by 
internal h sating or three (H, L, U) parent asteroids 
Of .100 km radius, This conventional ("onlon-shal I ■) 
rode I predicts an In rone relation betwaon petrologic 


typo and rot allograph I c cool lea rata, but none ms been 
Observed. Scoct and Rajan [1981] devised a 
'aeunorphoied-plineteflsial* nadel to e<p*a(n tall 
dUcrapancy, whereby rotaivorphlin occurs In 
plsneiarlnsH a few km In radius which (hen kuiIc la 
fora r >100 lei pa rant bodies. Metal iographlc cooling 
rites are than controlled by burial depth. Taorsul and 
coMHlooal const nfnts on the mtarorphoted plmite- 
ilsul sndel aro malngd here, and the model is found 
lo be applicable only to highly Insulating. "Al-rlch 
planeteslnals that can accrete Intact without being 
that to rod by fspict, or to shattered pi anetet Inals 
whose fragnenti aro not widely dispersed over the 
target surface. 

An a It erne tin model Is presented, In which onlon- 
ihell mrteorite parent bodies are colllsionaMy frag* 


■ontadi Oaring setanorphlin and than gravitationally 
reassert ltd. If roassaably tiros aro short (-days), 
than ratal Iographlc cooling rales would be deters! Md 
by burial dept* 1 In the reaccreted parent body. Ibis 
nodal, unlike previous enas, can espial n both coherent 
and Incoherent cooling ratal of breccia clasts, Iqr 
colllsloni dirlng or after eetarorphlsa, respect Ively . 


J. Gmrphya. Res., B, Taper 4B58IJ. 


01(0 flanstolSD (Ka taut Ideal 

HAfUF.flTE H1RPIWMCIE3 IH THE ES5E6I AMP H ARIF USA Dl 
(TK'SC'RITES 

H. Hymn (PapsrtntDt of d.anlatry, Tsaaa ARM IVilmralcv, 
Co llepe Station. Taiaa, 77843), E. I. Lad eo r (Dofansant 
of I'aolop, Siapbaa F. Austin Stats nitveraliv, 
NsccigjDchaS, Tsus, J5962J and K. V. Rows 
Man/ of ths vsvwuil Blpistlss saiykoUlin piwloialy 
observed only la eba Cl chondrites have basa sen In the 
CM chandritaa, Isaebt end Haripura. Th«J< laeludu 
hsa-ully tsxiurod epherotda, which ara poseibly 
apharvltcaa, found both singly and In groups of ic> lo a 
dona and rouging In eCu (me 4 to 10 d lo dLasocor; 
xotlaecions of UcrseiyneelB vary lug frsu 0.3 ia 6 n 
lo dlaotcari spharai of I in 6 D In dlirauri lavs rod 
neatLy circular pi arts, (orolng a apbaroldal plaguatce 
7.1 a In dlaucteri cLueeaxs of variable aixsd oedulea, 
1.5 to 6 b, with concave Faatonsi fraalroldal 
re^isilla and finally collections of lose dlstloctlve 
globules- (Hetiori cue, carbonacaooa chondrites, 
cayastlte, freeholds, plequattis, spheTulitee). 


i. Crophye. Res-. R, Paper 465115. 


J. Ccophys. Bag., I, Taper 465136. 


doublet. I he degree or fllllng-tn was not correlated 
with wavelength In a way expected iron a broad-band 
lualnascence, such as theroolualnescence- HoweiBr, It 
was correlated wlm aqulvalent vidtn of the Fraunhofer 
line, such tut It increased as equivalent widen 
decreased, (his suggests mu the Fraunhofer line 
rilling at the Noon's surface is caused by Inelastic 
sentaring of sunlight wllh a snail wavelength shill, 
as lor example, Brillouln scattering, (Limlnsscance, 
Fraunhofer lines, Brillouln scattering). 


3. Ctoptya. M»., R. T»por A61MA. 


6570 Borfacs of haoo 

nimn ncuAn cum » caMotrin buccu iiMSi 
TKTIJIIOCT IBD OEOCBOfimr 

J. If. Sharvili. L. A. Taylor, (Dape. of GmI. Bai., 
Heir, of Tsoa.j Enorsille, TH 57996). J.C. Ual tad 
M.B. Bnlth 

Tba Apollo U alia continues to provide pristine wm 
ears rocks that contrasc ahsrplf with those free Apollo 
16, rba arclstypLcsl highland site. He charsctarUe 
alx aeell (r| cel saeplea of prlstiss bighlaad crust 
chat occur so elites Is. polyulcl lunar brass 1* 14303. 
On* Is aa alkali asartheaUsi tba otisrs inclnde 
LrocCollte, norite, and anortboslta of Iha Hg-aulta. 
Ths alkali snorthaalta (,400) is a plagioelsaa adcun- 
Blite with alesr Intsrcuwulus svglte. Carlin rieot- 
s pallia with LIU -coat vat* *39,000 I shondrlt* occur* 
as in inclusion In p log loc less. Inatatlta Lroctolit* 
,359 and eagnssln anortbosltt ,361 hsv* tract aloesnt 
charset ir 1st les slallar to ■siilsre" Hg-aulte reeks, 
highlight log lbs leporcanca of local variation* in 
gsseheeicnl syitiswiicf that aro lupsrlnpoisd an mob- 
vide, longitudinal var let Ians. Ths highly fraatlonsced 
tries tleeiBl sbundsaess and highly Bagnssiin deers 1 
taepotlcloni «I altvlss orchapyraaostte ,Sil KpilL * 
civ, previously unknown sagos -type ralstid to the 
Kg-sultn. This aagua say bus fonsd io squllibrluw 
with garnet. Alkali anorthosite* and ugusiin anor- 
Iboa it ss-t roc tallies ctnnol bi rsleted to a single 
parse! nigsj by ffselloiuil crystslIlHtiaa or by vari- 
able IRBEF Oisiadit ion. This* suitas rspresent 
isparate psrsnt signs s. asch of vhich as? hsn baan 
Mdlfisd by elilsg vltb kIRT. (Ilghlaods, breecia, 
petrology, gsechsalit ry) . 


i. Gaophya. Res., B, Pa par 4B58L7. 


6570 'in face o* Hoon 

SIRAll GRAPH* AND GEDCxCIIISTRY f'F IHE HONE HWJHIAIH CORE 
(64001/21 

R. L. EoiOti v iCrpSriirvnl of Earlh 4 Planetary Scioncos, 
P.iUilngton unlvrrslty. Si. Louis, 41 631301, R. *. 
Ilorrli, and II. 1. Lsuvr, Or. 

Il<- douMr drive tube cror 64001/2 collected on Stone 
Hi-iuniyln, aid lien S, Apollo 16 vji rxpcttrd lo contain 
the heat noriplrt nl ' Dotcartot' natorlal, Ssnp1*i of 
II o 6P cn rnro wir analyzed (hrnlCAlly by Instrunnntd 1 
nriation dcllvallro and were analyzed for surlair rattir- 
Ity hy feirtragm ti« resonauct. Ho layer ol »il was 
toimil shlch wot rlchsr Ir ratrrlal bo Moved lo drrivr 
frort (hr Ocirartoi fnrnntlon than other Apollo 16 sr-Hl. 
Iloucvor, core ratrrlal he lit on 24 and 48 cn contain rtaro 
cut.; rial with (oncrntritfoni m 31, 42, and 31 cn con- 
loinlng 71. ]/l. and 51, rrspre lively. Thru aro higher 
pr opnrt lens if. on found In any other Apollo 16 lolls. 

Ifs- nearest rare haslnt are 250-300 km away. 411 of tho 
coir rutertnl Is nature with respect la surface swtiirlty 
osii'PI lor sulrature layers at 14-19 and 42-43 cn. 


J. Crophvs. Rea., 6, Popur 415814. 
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GLOBAL MAP OF EdLlAT FEATURES «i HAR5 

A. H. WjrJ, K. 0. Doyle, P. J. Hein, H. K. Helwnan, and 

N. L. Hltbeck, 0.5. Gtoldjlcal Survey, Flagstaff, 

Arizona HbUDI 

Ion cattgorldi or eoli«n featuras on Har* sera 
ldemifi«'J fron a survey of Mariner 9 and Tiling arbiter 
Inages. Use features mapped are: 1) light sireaM, Z) 
dark straits, 1) sand shoals, 4) barchan dunts, 5) 

Irons yd rss Junes, 6) crescentic dunes, 7) jnculous 
dunes, 8) /drdtngi, 9) wind groovss, and 10) feflillon 
pics. Ihe feiturea wera recorded according to Uielr 
geographic positions and arlenLatlons on asps of 1:12.6- 
'illllurt or hZS-’sMHon scale. In Lhe north polar 
rsglon, strosis Indicate wfnls froi the wosl, norihaast, 
and northwest, barchan dunes show southwest and west 
winds. Transvarse dunes show east and wait winds. 

Local eros tonal features show winds from the northeast 
or southeast and northeast or southwest. In the middle 
«ni low northern latitudes, straits show northeast 
winds, ys (slangs and deflation pits show easterly and 
north aas lari/ winds, (n the low southern latitudes, 

I Ight streaks and dunes record northwest and northeast 
winds; dark streaks record soutnaast winds. In high 
southern latitudes, streaks and dunes record southeast 
and east winds. In the south polar region, light dud 
frost streaks record southwest and northwest winds, dark 
streaks anj Irani y*rie dunes show southeast winds. The 
patterns recorded for ephemeral features conform to 

! lotoil conditions of strong southern spring and sumer 
northern rail anl winter) circulation. Eroslonal 
features to ntdrock indicate long-term (ancient) wind 
trends, whereas definitional featuras record more recent 
winds, kilrvl directions Indicated h/ eroslonal reaturos 
seldaa corresponi to those shown hy streaks. Many 
erostonal fvatjrai m»y have been carved when the 
effective regional winds on Hars were different, due to 
relative hemt sphere insolation differences related to 
obliquity variations. Alternatively, many yardangs and 
pits oay be carvel along surface structure I patterns or 
features that channeled Both ancient and present-day 
winds, lariat Ion pits in the mantled terrain nay 
contain the best record of ancient wind trends. These 
pits have stratlgraohlcally related orientations, 
different strati graphic units corposlng the rootle 
contain wind erosion pits that poll lb ly record large- 
scale wind-direct ton changes because of long-term 


changes In the obliquity of the Mars. (Mars, aolljn 
features, general circulation, climate changes). 


i. Geophye. Ree-, B, Paper 4BI213. 
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AMU u) 14 KAU IAI41TB I IVTIOUKT A» g lO CBOd UR T OF 
cubti r»M cmoirm mccu 14531 
JiH. Shirvala, L.A, Taylor (hwfla of Gaol, Bai,, Dalw. 
af Tran., Enaevllls, Tn 37996), H.X, Llodstrun 
Hare basalt eliita Uv> b«*u utriclsA from palywlci 
lunar brace la 14121 for b coabinri pttrolo|lc and 
geaehSBical study by our censorttun. Too of iliss 
cleat i are hlgh-AI, Isv-li wars banalta similar to 
IhaiB diicoversd prsvimialy si Apollo 14. The alker is 
a highly evolved tiMyills ferrobassli with low A1 and 
letareidiatB Ti centantB. A bigh-Al, 11 can its farre- 
baaalt li» Inn fcr Benin IA30S 1» the mat tvaWtd 
hlgh-al basalt daeeribed Ivom tba Apollo 14 site, Tba 
ujor and trie* wlsnaat chBceeterlntles af the basalt* 
stnAled bare allow shea to ha grouped Loco five 
eoegotUiaeil types thee range from l|lgE-i*pUud to 
Ltfl-sBrlebed , Bom af tbs at tryst **y bo related by 
vutlig percent* of partial welling of the seat source, 
hot si laalt two separata eaurcss thac differ by a 
factor of tvo ie iaeaapaclbla iracs sis went toacea- 
tratisfli are required. The "16311-type" baialcs eod 
vlliaphyree have scetp ehondrlta-nore* 1 iasd Ufg slopes 
and suf Pisvs foraed by tesiallsiloa of "Inisraedlsts-K 
Tts Ksura" llttf, which ie prrsuBtd to reprissel a 
put 1*1 wait of the lover eraet . Tbe ag* of then 
blssllA (> 3.9 aeon*) suggests (bet mar* voltenlee 
played an iepactsai toll la the evolution of ths early 
last cruet. fHsrs beeelt, Apollo 14, petrology, 
gsMlwsietry). 


lesniPore of plssoe free s soures nssr In. Tbs 
evidence of * soiree of Ions wall Inside I* * orbit ie 
pravidud 1/ ths doCaerion af nsleeular L50- J Inna at 


pravidjd by the dotation a! nsiecuror ■■■— -- 

5.1 B[1 the pioveloncu at nanrSsrws l ll«n tells to llw 
Ion diltrihutlon fuactlonsi thv psreiet.ni presenro 
af oxygon loom throughoui the Innar torus, end a l-J* 
leg behind coral st Ion oucslda 5.4 Rj- Mo P' a,ma 
laces. Voyager). 


J. Geophye. Rot., A. Paper 4A*u5*. 


Solar Physics, 
Astrophysics, 
and Astronomy 


OBSERVATION Of A CORONAL TRANSIENT FROM 1 .2 TO 6 SOLAR 
MDJ1 

R.H.E, filing and A.J. Hundhausan (High AUltsrft Obsar- 
vetary, NCAR. P.0. Box 3000, Bouldar, CO 80307) 

He deter iha In ddtall tha ergpllva promliwnce atmcl- 
ated coronal oatt ejection of August S, 1980, as seen 
In both the SKH Coronagraph/Polarlroter and the Kaiina 
Ku Observatory K-eoronameter and promlnance ■onltor. 
This event gives us the first detailed look at the pro- 
pagation of a ’depletion" transient into the outer 
corona. The event begins In the HL0 K-coronaroter at a 
rising depletion or material, but appears later in the 
5W coronegriph as tn ordinary coronal mass ejection 
with a three-part structure— a bright euro within ■ 
dark lunette surrounded by A bright feature lew "loop". 
A Joint t Im-Helght plot of the major structures of the 
eruption 4 eon by both Inilruunts suggests that we can 
associate the throe-part structure In the outer corona 
with feeturei In the low corona (pr 8*1 nonce, prominence 
cavity, outer bright front). Ife argue from its 
observed reis that the leading loop In the SHM field of 


view Is probably mater I el that was In the background 
corona before the event. Na suggest that this meter 1e» 


has been displaced end set Into motion by the rising 
"cavity". One "lag* of the transient as seen by the 
6M( instrument is strongly bowed may from the bright 
core or prmlnance; this is in contrast to the 
straight, redial legs seen after Skylab mass ejections. 


J. Caophya- is*., A. Taper 4A826b. 


J. Crapliye. l.cu., 1,. Paper AAl.'lh. 
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LUNAR LUMINESCENCE W TH t fllLIW-IN Of FRAUNHOFER 
LINES IN JtaONLJSHT 

k,E, Potter [URSA, iMm»on Space Center. Houston, Texes 
77069). H. Mendel I and T. Morgan 
' Ina HI llng-ln of Fraunhofer lines fit moonllfchl he* 
bean Attributed lo lunar luminescence. In order La 
Lest MCltvttsns propoced for this effect . mMstirtmenti 
were made of Lhe flMtng-lJi or the Ha line, the X I 
line, the, Ns O doublet, end a mbe'r 'of , lings near .the 


6399 General (lo Plume Tom) 

PLASMA CdUDITlORS IH3IIK lO'a OIBlTl VDTACBR 1 
HEASttflthTS 

T. Bagenal (Pbyslca bpirMst. (rasrlel CoUs»«, '■ 
Losdan SUI 266, tugUnil 

Tbs Voyagar L inn data Uni mi abtdlBfd ie*|<* the 
orbit of fa allow accurate da terminal Lon of eonVaatlva 
velocity, troparatuta and daasiiy of tba rojoz'loate 
spiel. I (S*. 0", S?* and O 1 * lonq). ■ Tha Irrsgalar 
radial pcofilts of Inn towparecur* end f lux ■ tube sop- 
tant era oat coroiscnt with slaple modsls of yUdldl : 


SIOCK PORNATIOH tihb md tub viability op prompt mbv 
FR iKGH ACCBLEMTIOn IR BOLMl TLMUU 
P.P. Saleh (Sack. ley naessrah Ai.ool.c.s, 790 Oraaa 
nook Drive, Boulder, Colorado 60303), and 0.H. Br.oht 
A critical ualysla io mad* of a proposed aeofianlsa 
to explain tie « l-ioa. del./, ahaorvmd to mb* CLatea 
bstwaen y-rays due to aavoral Ksv proton, end hard X- 
riyi ■ duo to -I no lA .Uacrona, The ptoposid a.ohen- 
La flret-ord.r Faral aoosl. ration of protons 
Manning hi tween two ell oaks Corned by tha alaotcoOB 
oau.lng tho hard X-raya. Poc tha aa.laua posaibla 
flue Cor ■ Cable Mem propagation tha shook Carnation 
tlaa La found to bn » 2a and tha shook volooltv i >800 
I. , Tho aanheniea aa pcopoiad produced protons 
Whloh gain only - 3 MaV bafor* they ara Cranial t tad 
through tha shanks. Tha aachinlaa will work with 
additional pitch anqla Bettering whloh also raises 
the possibility of multiple encounters with a at agio 
ebook, a cat not enelyxad. Voi this tanaon tho t Inal 
energy gains of ths proposed aackanl.a may oa altarad. 
The elnaa during which this type of .book acceleration 
oould bo Important end thue tha renga ot onaotvod 
dele/a which oould be nxplalaad aro given far a range 
ot loop lanytha end injaated alaotron npootra. Alter- 
nate poeelblUtlM each aa stoohantta aooalareeion by 
bydroaegnetln tur Bulan os nuat ha invoked to explain 
tea shortest delay, associated with this proapt proton 
aaoelaration, (snook foraatlon, shook proton aoaoler- 
stloo), 


J. Geaphya. Fee., A, Tapir 4*8111 . 


Tectonophysics 


6S99 General (Colhuon Proccu af riuneinmslsl 
LABORATORY SIMULATION OF PLANETESIMAL 
COLLISION 11 - EJECTA VELOCITY DlSTRlBimON - 
T. Ws2a (Ge0(*isl«l Institute. Faculty of Science. 
Unimriiy of Tok>o. Tokyo 113, Japan). T. Muuui and K. 
Kini 

Veloviiy dlsiribuilons or Ihgmenls produced b> low 
iclnciiy Impjci agsinsi cock were obtained from high 
frame-rale phoiographs. Cylindrical projecillet of mild sieel 
(SIJCKl and wo kinds of locks (wff and bash) woro 
impucied agelnsi tpherlral rock taigeis si velocities from SO 
lo 40Q m/acc Tuici destruclloo inlllaics uiih kmgiiudinal 
tplliiing, whivfi Is analogous w desirucilvc uniaxial sialic 
compression. The d«la velocity componenl noimsl io (he 
incidoni direction ITateral componenl') dllferx for Impaeis 
inlo haiali f-30 m/scc) and luff f-S mfsec) Urge is. Tho 
lateral component nf kinetic energy of the fnguKnis is 
shown io be controlhd by Hie laid strain energy stored 
befnre fracturing begins. For equivalent impact energy per 
unit larger mass, cjevtlon velodrljs of larger fragments from 
low sdlocliy liupias ate slightly higher than velocities from 
high-i eloilry ruses; ejection velociiZes relsiivo io ihe Impaci 
velocity for low ■velocity impacts are much higher Hun those 
far high-vclocliy impucis. Thcrefaio. impact velocUy and not 
Hit imparled energy density is luggesied io be an important 
purnmelci for vl«vfjin| ihcse low-velwrtiy colllsonal events. 
The cKris velocity dlsiiihulion is slm greatly Influenced by 
differences in rcUllva mechanical propeilley between the 
projectile und lugci FJccra telodiles Dorn rock-rock 
collivmns ore much higher than vsIkIiIcs from sieel-rock 
coKhloni even for equivalent Impul velocity. This Implies 
Hut lhe mechanical properties of pUneiedmab have played 
an Imporiam role io lhe early iliges or planeuuy formslUm. 
(PfuiulcsimBl. impact experlmeni. ■ qjecia velocity 
dBirlbuilon. piamury sccrtilonl 


8110 Cbnvwctlon Qirtanca 

ok the BEtsinvm op nARNemazEO carvEcrrcw to the 
|KIE OP mar CP 1NIERAL HEAT KURDS 
Hichaml j. Jackson, Henry N. Pollack 
Dspaitraant of GsologLcal Solarcos, Unlveralcy of 
Wdilgan, Ann Arkor, Michigan 41109 
Theaml hlatorlea for tha »rlh tasad on 
panomtariead mantis convactlon sodmia hava previously 
indicated that the mseth depart* algnlCicantly frot a 
steady tha era 1 stats. Bra non-steady stats Is 
manifest up a present-day excess of bant lnoa ovar 
heat production. Ks lnvaatigat# tha d spend sne* of the 
hast productlon/hest lose ratio and mantis viacoolky 
on hast mouica docay rata, by varying ths relative and 
stmoLutm concentration* of ths heat-prtduoinj lsotcpea 
oi K, D and /h In the mantle. W* examine throe mcdola 
with progzeoaluely lnorasolng affective half-lLvaa, 
rs^oot Ively charoctariaed ty Mj ratio, of 6 x 104 
("chondriklc"), la 104 (’terrsatrUl") , and 
.25 x \Q4 i« 1 bw k/d") . Eads of thaaa module can bs 
constrained to ylald a ccronun prasant-day heat flow, 
rantla ton-eraturs, and mantle viscosity, thus 
dmunatratlng tha Inability of thorn present-day 
constraints to different lata batwwrv widely varying 
blsnds of ths earth's rwclear fuel, iha ptaaent day 
heat production/haak leas ratio rongaS from abcut 736 
for tha chondritlc modal to about B6t for the low K/U 
model. Other poMlble criteria dlagiumtlo of ths 
earth's radlolaotcpa mix are ths presant-day isotopic 
sbundancaa. The low R/U modal requires u aixMh 
graatar l y a factor of 2. S ovar tha choivlrltlc modol, 
and K less ty s factor of 10. Ibraver, smssuramants 
ef corcenttatkina in cardlflata rant Is cocks reveal a 
tarqe that far exceeds tha relatively mall variations 
that distinguish ths different ccqpoeltlonal xodsla. 
re isothermal conditions also say be lrvUcatlro of tba 
sarUi'a radlolaotrge blend. Tha thatwl state In tl» 
AKhsan calculated for tha low VD earth nodal la 
characterized by a m**n mantle tmparatuia about 
100 °C hottar, ard heat flow about tio bloss greater 
than ths presant-dty, vheceas a chondrltlc earth model 
ylSlda a mantle taper* tur a 300 ®C hatter and brat 
flow four tlras greater, fouevar, currant estlMtao 
Of palao-heat flow and vmntla melting trapsrsbiros are 
bmdanad with ureartalntlaa sufficiently large to 


Mnaanaa wtw uncartalntlms sufficiently large to 
preclude thali use am criteria diagnostic ot lhe 
earth's radioisotope endownont. 


J. Oraphyu. Rae., B, Paper 453012. 


Foe. Bldg* aa part of a combined Sea MARC - 
3oab.ao experiment CD Imaga cha variability 
of morphology aod structura along a sproadlxg 
center aegwanr. Tha water tamper. cor. data * 
co 1 lac tad hy a continuously towed thermistor 
chain. In add 1 c 1 an co salinity data. Indica- 
te* that thara are four gaotharnal arose 
spaced ac dletancaa of 100 km from each other 
aouth ol tha Cobh Propagator and one (laid 
just to tha north of cha propagator on the 
Endeavor Ridge segment. Each thermal raging 
la located above a morphological done on tha 
spreading earnest. Thane domes ate an average 
100 to 200 m ahal lower than tha rest of tha 
ax 1 a ■ Tha structura af bottom wacar auggaata 
that tha gaotharmal regions ara oo avaraga 
20 km long and chat tha boat fro* the*. fl«M a 
(■lee. the tanperatura In tha water coluan h. 
a nlnlmun of 0.06'C up to 300 m off bottom. 

Two almpla nodal* are used co sstlaste tha heat 
flux associated with Lhasa faaturaa. 


J. Gnophyi. Ra»., B, Paper 4BII69. 


NiV.i Heal Fla. 

HEAT PLOW IB THE BALEARIC AND TYRRHENIAN BASINS, 
VESfFRN HKPITERRAWWH. 

l.Hutehlxon < BP Fiploratlun, Britannia Haus*, Hour 
Una, Ionian EC2Y 9611), R.P./an Korisn, K.E.Luuioa 
J.q.Sclotir and J.Jcmnok 
Ha praa.iil tM raaulta of three data l led ho.i 
flow aurv.y. vnloh are used to Invoatigal* th* 
variation* of Mai flov and xga of ih# Baleirle 
and Tyrrhenian b.Blne in IM veolern 


Hedl tarranaan, Aoalyata vf 12 >*aau run ante vlthln 
a 10 ko radius of 40°0t 'n, 4°55'E in tho 


Balearic akyaaal plain shove A naan boat flov of 
92110 mv/cr . After dorraetlon for tha effaota of 


aadlBaatall'in, thia voluo asrooo well with the 
prod let lone of plat* cooling and high xlentlon 
atratehlng codeia For cruet of tbo lata Ollgoeana 
age pmro»» 4 (or the hnaln. A alallai suivvy vllh 
IS aeaeureoaata around 4CP|6'H, 11°ivi'R In the 
voatern Tyrrhenian glveu a flu* of 13419 mv/o 2 , 
vhllo the third aurvuy of 26 oaceu roiwn ta In Iha 
southern Tyrrhenian ahyoaal plain at ?7 a l7'B, 12° 
59'B.ylelda a allghlly Mgh*r heal flt*v or 131*10 
rnv/m 2 , Thaaa valuoa ore vlthln th* rang* predicted 
by almple pis to ooollng oodela for th* late 
Xlueene ago* of the Tyrrhenian Baaln. Thus, 
our ohsarvatlona ouggeat (hot although th* aod* of 
crustal formation of these deep marginal basins is 
lass veil defined then that of tho major ocaan 
beoina, lb* Iharoal structure lo similar. Also, 
tha trend of Increasing heat flow frro seat to 
east tnrougb tha Bales rlo and Tyrrhenian baaln* la 
In xgraament with aodala of forma l I on of tha 
veatern Kadi tarranaan behind *n eostvardly 
migrating treeah ayalae. In All three areas, tha 
ceanurad flux above significant local variability ■ 
In the tvo veaternauot aurv*y«, thlo can b* 
attributed to the preaenc* of burled, high 
ooaduetlvlty salt at rue tur. a, but in the third 
area (9.C. Tyrrhenian) th* varlatlone ara aavarsl 
tinea graatar than can be explained hy steady 
aval, thermal refraction alone. Instead, OYld.no. 
arista for localised hydrothermal aotlvlly linked 
to th* small topograph leal relief vlthln th* 
survey area. 


J. Caophya. Poa., B, Taper 4BIIU2. 


aod up end Its Internal and basal Hohbart-Rubay fluid 
CS" ” ,l0B 4 “4 *u aaacc talmtlun Utw-iu, t 
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4130 Heat flow 

OS THE THERMAL EFFECTS OF THREE-DIMENSIOIML dSOUNDHATEt 
FLCH 

A.D* Woodbury, L. Smith (Daparcment of 'hialeglcal 
Science*, University of British Columbia, Vancouver, 
British Columbia, Canada V6T 214) 

Numerical solution, of the coupled equation, of fluid 
flow and heal transport ara uaad to Invcarlgata Hsu tha 
naar-aiirfaca thermal regime la perturbed by groundwater 
flow In a baaln with a three -dimensions I valet cable 
configuration. Wa consider apod Meal It those ceo- 
ditians where th* hydraulic gradient on tha wator table 
drive* tha flow ayatam, thermal ly-lnduead buoyancy 
forcoa modify but do not control (ha flow field. Tba 
hydrologic disturbance of tha thermal field, and (ha 
significance of * water table gradient transraraa to 
tha rag I one 1 elope, depends upon the Interplay of Ih* 
thrae-d 1 mar* 1 one I water table cenfignr-* lan, baaln geo- 
aatry Including th* depth to Che bead I lo pares. We 
boundary , uWotropy, and the perneekllUv a« the aub- 
aurfaca rarest Iona. Thai# factors act togaihar to 
dataralM groundwater flow pa tlarna , depth* of f 1 " 1 *- 
lation along Individual flow llnaa, and iha areal *la- 
trtbuelan of groundwater roebarge and dlacharga* Tb* 
uniformity of our face heat flow voluaa datarmlnad free 
a series of e shallow boreholes In an advert l**ly- 
dlacurbad regime will dopend upon tha lacatlen of tba 
uaxuramant situ* rein live lo the hi tig* line aepirallni 
areal or groundwater recharge and dlachirg*, m *' l> 
aitsnt of tha region cantarod about iha hl«ga ,l °* 
where fluid Inf low/out flow ratss are Inaufflclasl lo 
perturb th* thermal Meld. 


J. Caopliya, Raw., D, Paper 411161, 


R1L9 General or mlecstlnnuous 

OTIC0HESIVB CRITICAL COUlxKB WDOESi All EXACT S0LUTI0H 
r.A. Dehion (Dapartmene of Geological sod Osophyslosl 
00544)°*' Pr,l " : * l0 “ Diversity, Prinoatoa, How Jersey 

Active fold-and-thrunt halts or submarlss aecratloserv 
complexes css ba eodeUad a* critically capered wedgse^ 
of net oriel on the verge of Coulomb falluro everywbarm. 
overlying a baoal dacollamant vhtre frictional alldlne 
1* occurring. Ignoring tohealon, the four atrangth 
parimacarD uaeded to daacrlba a critical Coulomb vmdga 
I™ lt * «4 b *«al coefflcianta of friction * 


1150 Taatoiophyaioa (Plate Tecloslca) 

THREE DIHMRIOBAL FLOV BENEATH A SLOW IFREAB1H0 RiK» 
4X19* A DYNAMIC C0RTRI1UTI0H TO TUB DEIPIhlKC OF W 
HEfllAM VALLEY TOVAR 0 FRACTURE E0RKH 
E.M. Parmeutlar and P.H, Forayth (Dopl, ot Ooologlxs* 
Iclsncea, Brovu Uslveriity, Provldsnadi Rl 02912) 

Tho axial valtay along a alow apraodi*! uid-oc»*s 
rldga may ba explained by a vertical prsitura gradlwi 
dua to viicsui flow of ailhcooaphuro opwalllag In * 
relatively nortov conduit bouaatb the ridge *xl*« 
Along s rldga aagmoBl, tha exist valley floor d»*P*>ai 
by aa much *i 2-3 km ovsr dletancaa of aavsTil l* B * 
kilometers approaching * rligo-traostoim Inlai aacllan, 
Thia daspenlng may bs espial nod, in pact, by a 
preaauro gradient aasocialsd with horlzosul flow « 
tha tidgo axis conduit. Vanishing vertical valoeity 
on o conduit andwall at a rldg«-l(Ani(orm lnt*r«*ot* ca 
mulls in radoesd vertical flow within abcut on* 
conduit width of tha lntirsactlon. Horlionlil 
along (fa* conduit , l guard iha intarsoetlon, ■>•> oocur 
IO form litboaphsra st a uniform rat* *lOS| tk* tldl* 
■xi*. A almpla modal with * conduit of uniform wiau 
that carmine!*! with vartical planar sudwall* •> 
ridge-cranaform latareect Iona 1* couiidirid. Tba 
modal Is biaad oa an eulytlcal imlutlos for fl« >■ ■ 
narrow conduit end boundary layoc oppeosiwelient Wi 
the flow structure near th* vartloal andvelle. ™ 1 ’ 
modal lodlcatee that the Induced horixontol flov *«o 
praooure gradient axtand Ter S dtetenee along t“ 
rWgn sale of tavmrel llthosyhsce thlckniaiai from • 
Intersect lorn. Per reasonable veluse of tbo coi ndult 
width tod aithssosphera viscosity, ths model pt*di 
that Induced horliontal flow can ooncrlbuts 
slgslficspLly la the dn spacing of in axial vxlUy 
approaching on lutarsectlcn. 


J. deopbys. Ran., B, Fxpsr 4B1172. 


«rF.r « 't>' *“ Nlttiia b»Cwe« the 

SrilTrai ° Tt bi ?: 1 il9 1 el « “n-oohsolv* 

riili «* Wl ! b ^ f *™ PE^YEivA Is Strived. The 

state ef stress vlthln such s wedge baa tha same orten- 

"TSStt* 1 . *? d r 14 CDn * C,nt “ 8 is and vloa- 
* “jHiclnnt of Internal friction v • 1.1 l. 

Wlth tawwn *« r A«o *1008, basal dip and 
Sf ^silero 10 ^ “ t,va foiD-and-ibrust halt 

2iTT!rrJtr* “ , “ in8 *7® Ti «« , a »*« * b - o.gs is 

observed re*o^*’ i^“ '* U * v “ el «7 oI tectomle styles 
SJ™* 1 •^E convergest margins, lsoludlns 
OnbductloD sroslen, active accretion, aubducilco with- 

way. coo troll .* by ralaclvnly nail mpetUk or 

llmpurml verlscloss l n either pg or lj,: 

J- Caophya, Rea., g, Pap or 4S03ao ; ' 


8150 Plats Tsetonlc* 

TRUE POLAR WANDER AND PLATE DHIVINS F0RCE5 . 

Otn H. Davit (LemonL-Dolwrty (biological ObsorMWI' 

Columbia Unlvartlty, Pallgadai, NY 10964) and so*" v ’ 

Solomon . ...rtsd 

A not l argue on th* global llthosphifs can.be 
both by "rldga -push’ and ■tranch-null 1 ' rarcas.^^ ^ 
ridge-push torque Is present if there l» * n 
the aga dittrlbutlon of iu floor about one or "J™ . u 
fidget. A nst torque due to treneh ftrcji ■* Suction i* 1 ■' 
the Torcet par trench length acting on the lut"^ a 
Qvsrthrust platst are not equal In magnitude. ' 
combined net torque on tha lHhoiphsre contriDUiw" 
rldga and trench rorees mult bs balanced b/ opP° 
torque, «oit likely due to ba»a) ihearlrdetlon* 

UsotiiLed with s global rotation qF th* 11 

relative ta tha underlying mantle. Such a rot* . „f 

should bq Idsnllflabls si true pol«r xandtr. Tn t# 

significant rotation or th# Htkosphara with #ri 1 ■ 

lhe magnetic difrale axis during the Canozole, 

places a strong constraint on the nature Of ip'R'Y, • 

acting on tw llthojpliBre. Ns svgflMt «« in 

Utoly explanation for negligible true 

the, Cgnozoia Is that the net HdgB »"6 j tr - aeh 

«early caqceV.ona another. Th* net rtdosaW tr ^ ^ 

torque ractofi 'are In’ nearly opposite dlreej'®" . ^ r 

been so through the Cemuple, so the 9 ond ”’ fl " fl( ,( t uds'of 

rural !.»(«. »A m urtrlctliwi 00 ("■ -.if ' 


■ Observe-" “ ' 


' cancellation awunts tp a restriction sn the wgni. ( ((ir 
the fore* Milsnc* along, trench boundartw. 


th* fore* Milanc* along trench Kwnaari**- - 
cencdl ration of :not tbroues and-th* .ij WlH-iTC V ■ 
true polar. wApdsr dra.lfkaly to. be, ««*J*l“**f <Mtsti«4 
. present plate geoma trips and pse^ot. ■ *’ 

of earlier or (True polar »qdtr, pldts drlP ■». 

; forces) j • .■ ' 

J; 0*ophyg; ;iA*.V ^, Pb pgr'; 4*1199 ■"* • '. ■*. 
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8130 Itc lunoph*ll Cs 

Bloph,(ICJl IftYlltlgSlinn si * autur* lorsi (hv Fpr*, r 
Range* Fault a( 3outhvrn Al all a 

fl.A. fiehvr 1(1,9. flasloglcal Surety, 345 Hiddleluld 
Ssad, Atnlo Pari, fallinrnia, 440231 an* S. . B n Hu.na 
Th* pardar Pa«9*s «*ull iapar<t*i tlr.darallv cu.pl*. 
iccrslid racli Iron I .at-dilorn* |j(* Fjii.ialc in* 
youngir rocLi in IBv Coal -Bh»] 1 lof Liiln. Q| tha Ilya 

lypaa el gauphyilcal data ui*a to invaittgals tm . 

(lull, gravity dal. give Iha clvariil Indication ol m 
graaanca and crustal structure. For tl lajtt (00 is 
along Ih* fault, gravity anoaalla* mcludi a <20 Is Hu 
*Bal P» k along Ih* upper slats an* a -4u *tiV (rough 
along tha lever plal*. This narl*d anoaalv can ni 
aadalad t*tlnfactorlly bv a alapls itip, In a dup 
danff lir*r, mat Hal within 3 is ol th* projected 
nf I .hurt location ol th» fault. Relatively lou-danatu 
roils .IthlA th* fault's Invar plats tn a depth ol 
about Id in, md tha upper pari of the fault dip. 
vlthln 20 of vertical. Sat*l I i te-*ltiiatrv data aha. 
Mat l.o circular gisld luwi lie along tha Border 
Bang** fault and coincide nllh low* in lr**-ilr gravity 
aati. 8*1 **lc -refract tan and i*lsoic-raf I act ion data 
luggtit that tha l.rgo-pcale don.lly anoaalln that 
ciuaa both typai of Iona null II* at dapthi groatar 
tkat about l tn wl Lhln lb* maiqin. 3 hit* ragtnnal 
■agnetic anoaalla* itralnala al the fault, tugqoiUng 
that It f runcat** obliquity rocks that lie within (he 
Cook-9h»l 1 la* baaln. Bl> ulinic-rsl lad Ion llnm 
croaa lhe fault, but non* of the* ahoni reflacttonl 
fro. It- Iho ibttnce of tuch rallectlani prnbably 
raaulta froa tha fault’s itup dip and fro* Iho 
prattnC* of strong watsr-bottoa •ullipl*i in th* data. 
Fra* Iha L*<« jurasilc until Ih* early Lata fratacaoua, 
th* a*g**tlc arc near tha Cao>-8iitl li af bstln wn 
1. active, and us Infer that tha predominant aod on 
along (ha Rordar Rang** fault was ilrlli-sllp, 

RaiurgIM Lil* Cretacaoui *igiatl«* wap cant paper inoaui 
.1th up! I It *1 rntks along ms notlhniil side ol ms 
B order Rangaa fault ano with defdrnadan ol luroidita 
tiquihcei In tha fault a la.fr plal*. Hi propoas that 
during Ih* lal* Crhtacpoul, notion along lhe fault 
thaagad fro* alrlla ilip lo ravirta. Llnaioic rods 
star IM fault IhOn no evidence for post -Cl Hereout 
fault *av**ant. 

1. Qoophya- Bos., R, Paper 4Rng5c . 

1150 Pl*t* tectonic* 

PALE0HMH1TIC EOT is POLES ABB THE AFPARZIri FOUR HAUm 
AW 16B0L0TC H0T10M 0V NORTH AMERICA BIBCE THE CAWWB1- 
FU0US 

Blchar* G. Cordon (bapartmenz of Gao log I cal Bclsncai, 
RoctbucaterB Uolvaralty, Evanston, MUnoln >0201), 
Allae Cox, nod V. Scott o'Bara 
ft* oppacaal polar vendor (AH) path for a plait la 
dat.raln.d from palocm.tnatlc data by plotting ■ time 
■tqoencd ef peleomagnetlc polaa, each rcpraatnclni Lhe 
loaatlod of the aartb'i tpln *xla e* lean Icon tbe 
plate. AH pacha eonaLat at long, gaDtly curved aag~ 
want* urand tracks Linked by shore aegmaol* vlth sharp 
curvature tacmad cuapa. Tha tcioka rorreapond to tlma 
lotarvala whan tba direction af plata motion wit con- 
sLxnt, pad th* cuip* corcttyoad to Km lst*ntl« when 
tba direction of plate notion vai changing. An tracks, 
which mark the mstlon of n plate vltb respect tke 
earth '■ ipin aria, tend to I la along nail circlti. Tha 
canlir ef an APH amnll clrcla track it cal lid a 
palaoaagiatie Euler pelt (FEF). A Jurtsaic-Crataceuua 
PIP for Berth Amarlca was darormload froa 13 paltomag- 
oatic pol.o. Horgan'i kot spot Eular pel* for 200-40 Ha 
llaa only 15° outald* th* 9St cosfidrnc* .llipaold ef 
th* PIP. Th. good bot not parf.ee agraiHOt rcflacli 
diipl.cam.nt botwaon Ih* hot spot aod pilrumagnatic 
rafsrauco frxma. at u mr*|i rats that i« nallar hy 
n order of maixltud. than th. rat* at which th* fiatcr 
plates at* wring . Th* angular velocity o{ Sorth Amtr- 
icn about tbo Juraailc-Ccatacnnua VIP was dal armload by 
pUttlng tbn angular positions of p. loo magnetic pel.* 
aleng tb* trick p. a fuse cion af ago. During tha Jur.i- 
«lc thn t.gul.t velocity wot high, lhe cort.ipaadlag RMS 
velocity for Horlh Amnrlc* being 74 kn/m.y. and th* 
diractlcn of ab.olntx motion being toward ihe norihvwii. 
A Carbon! f.rnui-Pormiaa-Trlaa.lc PSP was detr mined Iron 
26 pilaomagnntic polaa, Th* pragr.ialon of polo* along 
tkii track In codlint.Bt with known ago. and arret Lgra- 
phy, axc.pt for ay. t emetic diffarenc.a b.iwaao Trlaailc 
poLaa from aitaa on and off tho Colorado Flat. to. Thoaa 
dlffaranoni could be duo to ■ soil l clockwise rotation 
of tb* Colorado Plateau milk re* pan to crotonil Horth 
Auric*, or to ilacor relations batwean Irl.aalc rocks on 
and off tk* Flat.su, or td large lag tim*a between ths 
dap*. felon aud Bigncrl *.l iwn ul rock uniii, oi lo 

•ou conblnatioo of tha*«. D.tyUa tht* ambiguity, lhe 
patters of Carbonifarou. through Trlaailc AH and plat* 
motion la c Inert Tbo IMA velocity Ot North Amarlca wan 


slew f 20 km/m.y, ) during I bn Parmtan and CarbovifaroBi, 
bot rapid (60-100 km/m.y.) during tba Trial air. At cha 
(nap batveen thn Cicbonlfaroua-Paraian-Trlaaalt track 


and thn Jorntaic-Cmucooua traak, th* trend or tbo path 
ahaigaa by lio", Th* wnotoni pelof “I th* cnap, which 
li delineated by poll! from tha Cblnle, Vtngata, and 
bayanta format Iona, la 13° lartbar wait in our aoalyala 
than in commonly accepted APV path* for North America. 

Ax Implication fur tarran* aunlyila 1* tbit northward 
Alaplaearanta found hy using our Lota Trlaailc and Early 
•hiraialc point nr* up to 1000 km smallur thus at* that* 
found by vi lag previously pablUhed Lit* Trlaailc and 
Early Juraaola cratonal polaa. 

Tactcuien, Pupor *TQ3gv 
*130 (Plata Tuctuulcn) 

MUTIVE tMTIUNB BkTUXQf iMIKANIt FUTKG OK TUB PACIFIC 

&AEU 

9,C- Rngobrotiion, A, Cox (IKipt, ol Lucpliyul.-u, KcnnrorJ 
uolvoralty, BnuforJ, cA 44303). mid R.O, (J,*rJnti 
RJlutftvo nuc lent duiicribluit tho dlHpIflcownc hCu- 
loztaa li.lvaau lt,n I'ftctflc plfllu mul uncu adjucout ccu- 
■Rlc platan (Farallun, Kuln, IxnnnRl I, liniuigl II, nod 
rooonli) warn dorlved Tur tho lntu Hasoiulc end Uonuioic 
Etta, Bocousa fracture enne aud nuDiicclc nnmuly ilxin 
ara gonurully avnllnbiu frn» chu Pnclflt plate hut no> 

7“ odjaconi pinto*, a now method ol atialyola for 
“o-.ldod data wna required. Thin analyst* produced 
•t*g« paUa and ratos of relative plota motlun and 

* >t ®* of (holr confidunco rnglonn. Tli* following are 
conc ^ u, looa drawn (com our anolyni*. (1) For 
“® lot* tv* In of tha or dor of 10' yonrn, earned stnass , 
roistivo motion polom for plat* pair* remalnad no.cly 
“xwd, Batwoon atogoa, nhLfrn In pol«a ware coxammly 
■oth Urge and nbtupl. Vlithln at.gan, roton of plate no- 
th? eo ™ lon ^Y obaorvod Co (hsngo Mrkodly, indicating 
[J® 1 9-atas chaagnd apaod mora rngucntly than thay 
.w . dlrect 'A<*, (2) Tho roltelvo noclona of ail of 
id* plaena analysed chingud «t tbauC chroo HU (Ui H«), 

M (85 Ho), and chroo 25 (56 Ha). (3) During (km, 
P^i(, Crut * COOUJ tlwro l, * rB tiv * oeoanle pl.toa io cha 
recillc basin rather than tha four racogoleod by pravioua 
h „ r, ‘ 44) Tb dataralna th* number of Far. lion platoa 

till 10 eh “ “•■( of tha Pacific plata during tho 

“• “tsrval froa chron JA (BS Ha) eo chran 23 (36 Ho), 
p«r??« r * ,Qn ® , 8*6 ma goo tic aootMlloo that record Peclfle- 
F*m*« f pt0 *4lag from tho northern, central and xoutbarn 
•“iityltts vet a analyxad Mpacawly and collectively. 

analyst* show* that s giogl* Pacific -Karel loo relsrlvn 
h '*j n 98 la and a single rata am con si sunt wish sU of 
H . (3) Spreading rata* slang th* Pacific- Xu Is 

d * ct ‘“«d markedly between thrnnm Ilk and 25 LT2 ti 
Xnl. i! p,rob * ,,1 )' In raxpooBO to th* arrival of buoyant 
£?.“****"• ,c • subductlon tone narthwaxc of th* 
!L“* «*>•■ (6) Bona .ftar chroo 25 (36 Ms), a major re- 

V»“i*arion I* recorded along tha Paclfle-PXrallon 
T®^*4cy, Iha Kula-Ka ralloa boundary Is also thought to 
"I" - during tht* reorgtnlzacion, (7) Euls- 
u ■Domnllnn north of snomsly IS ara modalsd by 
i, .?“* conelnuad Kuls-Paclflc iproadlng sftar ahron 
Sul. 4 K * > - lB > 9»81>8M» by Chton 18 (43 Ka), Paclllc- 
■Prssdlng had csaitd and the Kuls-Parallon rldga 
fir.?? *** ■mlvnd Into alignment with tbs Paclfic- 
tha.. *9madlag direction. Howavsr, tha timing of 
Vn.m«-" Ve f C * U uotnrtaln bscnuia P.cllic-Rul* datu 
Dire 1 *! J 1 " 0 eh *“ 13 Ha) are spar**. (FaraHoit 
‘ . “ Plate, lzanagl plate, Eular poll) 

J ’ **••*»■■ a «».i B. Papac 481(153, 
taqinoini 

Aim 5TRE6BIB W YMB? OCBANIO 

3 | 3 *** i (isparlmaat of Gaologlcal Icianeas, 
(■Ih g,,ij 9" id* ratty, Bv.nstoB, II J tools, 60201), 

fltir*mc.Tf^! B< J M **t*rmin »0 tor 26 ■ sstrhquski* qildg • • 
•million “"‘silo, and ■ OUT fats rare • 

^■I'rainlj' l !i 0P pott.nn, .Jo it With J3 preriously 
“rl« diwarelty of faultltg 

yoxog.. «»UntatU»p lx ota.hlq iitb»>»h«» , 

*((r That* Is kb syldsooa (or a iwarld- 

■ spioift-^f wwismiloa to oAqlftiiUs st s 
fault in. . y* 96*r(c .*ga.. Teniloaal , aka* af norms* 
6*ra«irt. r2 B A' fiMrlnlsi ikllsM U> tbs' ipraiding . 
dlractlm. ,ho * srdusUS . ip : th* . sppkAdlnl 1 . 

1 vssk Jj.!' (Ml of Ihrw*l nva'nta, xhoH.g 
et |si) t atl(>a (n th* ipcssdinf dlrjwtion. 


La of Lbrus* wnuVrittoSpEI^ou^re;^* 

2£ m’sr^srjcjsr-ajrri 

Possibly baesuaa rocks under taaslon.l ,i r ,,. h „! 

sfjuaaru issi.jistj.j: 

'n"" Ch "* ct,rl,tlc 01 •" «»r*. major ocs.n 
haatna. Bo-svar, most of the ...cl. 1Bd tUt „ 

parcant of tba total aoaint ralnasi of osar-ridg* 
lot rapist. MUmUlty st. eouialntd lx live area*. 1m 

orW ° M DMr Ch **°‘ «snk «ni Ih. 

Vi* 1 ‘J 1 *«‘«7dsm-Bt. Paul region. Indicia t.n- 
■lon parallel to cha trend of ih. pl.t, boundary, g 
region of high soiiniclty no.r the bat ficiftc RU« 
batvoan 3 and 7 g ahevs both normal and thruxL fault - 
«ng, whllt another raglun, on th* Cocos plat* mat of 
th* Panama Fracture Zona, is characterised by strik*- 
■Hp fault log. Thrust, strika-slip, and aoiral faoli- 
tug ••.*«* are found In a mil naiialcnlly arriva so« 
of the South-Central P«iric. Tb. *xttraaly unav.n 
distribution of Mlmlclty, if not . r , IU | t #r lh# 
relatively short rims period studied <20 stars), Indi- 
cate* loci I partucbaiioas sltoogly »£(,„ gyent-rU,, 
aairelclty. (Intreplst* sslrsiclty, stress, ocisnlc 
lithosphere) 

J. Ceoph/s. Pm., 6. Kapur 481073. 


8174 Structure of the uthoiphsr* 

OEOPHWICAL lUVBfiTrMTIMI Of A DWTUllK .WS, THE BORt-XP 
RawaiR PAOLT OF aoTrttMP ALARM 
Htoha.I A, rtahar IO.b. Gsalogioal ourvay, 2*5 
Mlddl.fi. Id Raid, Menlo Park, CaliPornl. 64025) Roland 
von Rene 

■Bi. Dirdlr Ranges faclb a ape rates ntruatur.llp 
u Duplex .aerated cratacwon. cock, from Una deforred 
middle or lata Ralaoaolo and younger rook. | n th* Cuok- 
ShallVof basin. Of Mi* five types or gaophyalrel data 
oaad to Invaattgata thia fault, gravity data give tha 
olearant Indication ot lta Pcei.no. and enintal 
acruotura. Por at loa.t sao rt> along th* fault, 
gravl ty anarallaa inulod* . <-20 to *10 .Oai peak along 
th* fautt’a upper plat* and * -40 . 0*1 trowjb along the 
lower plat*, Tha paired enooaly can b. eodri.A 

S.t latent orlly by s alnpl. .tap. In a deep dan. a layer, 
that lias vlthln 3 »>• of the proj.rtsd offshore 
location of tha fault, felatlvaly low-dre.lty rook* 
llo along th. mult's lower pi. to to a depth of about 
10 bn, and tha opper P«rt of tha fault dtps within 20 * 
ot vartloal. Oitolllto alt trot ry data show that two 
circular gee Id low. 11a aloud tha Border Range, rault 
and coincide with Iowa ln fra. air gravity data. 

Bmlmntc r.fraotlon and aalmlo reriaotion data augg.it 
that th* large -aoal* density anosaUas that oau.a both 
types or lew. nuat 11* at depth, greater than shoot I 
within th. margin. Three regional rogn.tle 
a none 1 la. (Knlk «m, BnldovU, and Sh.llkon rexnlnat* 
it tb* Border Aangas fault, augge.tlng that th* fault 
truncates rooks that ll* along It* northwa.t aid*. Sir 
i.lamlo reflection lines cross th* Border Range, fault, 
hut non. nr thmi shew. r.Pl.Ctlon. from It. Ih. 
aba.nc. of sooh raPl.otian. probably result, from th. 
fault', ats.p dip and f ran tn. pr.eanc. of itrong water 
hot tern nultlpl.i ln th. .lata. Proa th. 1st. Jura.al* 
until the early Imea Crauoaoua, th. magmatic aro near 
tha Cock -Svel lkof baaln we. inactive, and w. Inter that 
th. praamlunt motion along th. Border Pangea fault 
wa. .trl»e .lip. R*.urg.nt lata ^.t.c.ou. magnet lam 
ul. rent agio ran anus with uplift nf rocka along th. 
aorthu.tt aid. of th. Bordar Rang.* fault and with 
deformation of turbldlt. aogoar.caa In th. fault'! lrw.r 
plata. We propose that during th* tat* fratacaoua, 
notion along th. Border Range* chang.' 1 ,ro * .trlk. illp 

to rovers.. Conoxnic rocks nur ths fault .how no 
.vldnnc. for posc-Or cCOcaOua fault novar.nl. 

I. Uuoplivs. Roe.. U. Paper ihOSiSi. 


Ol'O Structure of Uia lltho.ph.re I Elect rl cal I 
iimonjSEwrous 3T«.'CiTJRE or TH! aurtcni 
• i rw.r'i'VRr -p- pffp nnorirr-TrFrjL'Rir wroirns 

H. Ml’/ I Jo la PvtiMavi^ Pclvcrlgu* at 

BP l»*-, Dakar. C.nojali 

Data fr;.i 2) DB/patotal lutle sltrn wora us.d to 
dsc.imln.. electrical Ownduciivltl.i within tl,» eru.t 
onJ upper maul la In S.hoj.l it'rer Afrlc.l along a 
piolilu ot-c-ui 600 ho >ooj. P«u h.vw bean chtatnrd 
lo .i uarlwiy of tcctcrtlc .on..a i tho Boat African 
cretau laiobla alnc* l«5'> i Hy», tna Hut African 
bi ll Ivllh ago* in U>0 rang, or >50-630 It/I. and 
tno S- ni-joV u»Alwer,i*ry te»in. An oartn codol ahowa 


slip no cha sao. fault. Because of the nature ol tbr 
flue tut Ions, wn rarer th. Uttar Interpratatloo, bla- 
loeaetan oadalu utLUtixg aaponontlal, ayctauiaat. sod 
abeuad easlua (uactloa. ware used to analyse tha watst- 
laval tlwcuelBna, asauclatad proaiuia dlstrtbuc los. 
and fault dliplaeaountn, Th* raaulta auggoat that creep 
on tha fault rangaa from amoral oLlllmotare lo a caait- 
ratar lor Indlridusl nrenta. Eitlnaisa of cumulative 
creep far tha period L97B-B2 rang* Iran 28 to 30 an, 
dapandlng .hi th* particular modal unplo>sd. 

J. Ooophyi . Ron., B, Paper 4B]|fcO. 

8199 Qsnaral 

70909 1 TY 07 SBDIHBHTB 19 ACCRETICHARY PAI9HS AND SOME 
IKPLICATIOHS FOB DEHATERING PROCNSSE9 
C.J. Bray (Dapartasnc af Cealogical Belansaa, Cornell 
Ualvs rally, Ithaca, Hsw Tart 14B31), D.l. Rsrlg 
upid dswa taring, largely through loss of poroulty, 

L» ooa of iha moat striking changes tfl.etLng da io road 
■MimmtS in sccrallouary prlami. Analysis of porosity 
[ra * •“PM and salsmla data conllnu chat porosity (a 
secret lensry prisms is significantly less chaa tbit ia 
DiiLoaL itrid af alailltr ILifaqlaiy, 
spas if leal ly, tba porosity depth gradient tncrnaaaa 
arewird across Rha prism, unril porsiitlts loss than 
IOZ occur within a fan kilcnatara of ths surfac*. ln 
daapar parts of Lh* prlin, dswataring aod aoluma 
reduction scout not calf during loss of psfos I Ly hut 
alre during dehydration and ustraorphlc reaction*. 
Calculations [evolving vsluma change laid us ta dafin* 

• function, r which redacts total volta* reduction. 
Tna dlatclhutlsn of ths nlsiWs (ntannity of 
dawstarlng vlthln ths prlsa can ba calrulalad from tha 
porosity root ours and trajectories ol asdinnnt 
alaasuta, Aa Initial attampt Indicates that in thn toe 
region tha rata of davacarlng l* accalai.ud at depth 
relative to the baalntl section and aay ba grsit.it 
near tba bars of tha prism. Toward, th* rear of th* 
prira th* maiam rati of dewatering occurs *l 
progressively aha I lower depths. Savin 1 lines of 
•viAeu* suggest that, ip addltioa to gradual diffusa 
dawstaring, looillsad noia of straag dsustariug are 
associated with son** of intansa shear. This nodal of 
•hear dawstarlng, baaod m> critical stats soil 
mschanles, luggast* that asdlmsnt* ad] a rani to thw 
basal dacollax.nt should be strongly divat.rad. 
(Accretionary prisos, red leant porosity and 
dawstaring). 

i. Crophye. Pus,, B, Papor 4B5B92. 


6199 Ceriurol (Tloe-drpvoJant crualul h>Jr»lugyl 
KORDSin REDDCTION AMD CHU&IAI PORK-PRESSURI- 
DEVEJj’PHENT 

J. H.ildar (Bock Physic. Prugmn, IhporlDrnL vt 
■2vophV* lea, Stanford Unlvurally, Ht.mlvrd, Ti,, 

94305) and A. But 

Iha Influunci- ui por-'alty-rr-lui I lull pri’cvtuuu ,« 
tho hydrologic chatoctwrlstUi of tl,,- birth's rau-a la 
vtiwinad. Wu proiant . .lBplo cjchvauir.tl mdul l Pi.il 
show, t lie .fleet ot poroiicy reject Inn op p^rw piuv 
fur. JovulofD.nl ln the cruel. P.iru piv*n«rv In 
e neons ol hydrowini 1 < enn hu gvniracvd II porneliv 
reduction race, are nufflLlantly hlgli. EI-eiLwd 
para pressure could in turn affect pr-'peri leu eg. h 
as atrwngih ond awirelc rvllvcl Ivlly. Indirect 
ovidoncw (res |oburat»rv, theorwiti.il, >mJ livid 
■LuJIvi Lndluoloa that porvalty ruduttion pvr- 
Ceaaei arc acilvu, ur very likely tv be <v, In 
inrge port Iona of tha ureal . Keroally, pvrCvJ- 
t> 1 1 1 Ly . and poro I'Miura lo the Enrth'u mat e.,v 
Hull bv llDl-dapeOdaWt , even ln reglwn. H'H Ullh- 
Jv-[ud tw lorgv dev I aIui I c atruaava. (Tlx,- 
dupe ndc m ureal j 1 hv4ioli-g|t uruntol r.h-1-.'6«l 

J. Deep hr a. *«.#.. 6, fjpcl 4BIM71. 


Volcanology 


fon that auggaata a almpla and universal machanims 
for tha growth- Wa auggsst that tha aurfscs at ihBaa 
volcanic structures lx a surface of constant hydraulic 
potontlal. When sn erupt Ion begins, it follows • path 
ta eh* palm oa the surfacn chat has tha minima 
hydraulic real nance. This raalaSaoco Include, both 
the frictional resist anca to th* (leu and the gravk- 
nctrLc pit ml Lal aaaociaiad wlih elavatlan. Ho detmr- 
mln* tha shape .if s luo-d Inanxlonal volcanic ailfic* 
formed froa a line source and roipiis tbe ahape with 
bathyaatrie pro! llaa across aavarsl asniartlc ocean 
ridgea. Us alsn compare Iho predicted shape of an 
axlnycaitrie volcanic edifice formed from a palnl 
source with aavaral prof i los from th. C&acad* Bangs in 
tna vsitarn United Blata. ond with a ombre af 
*»\canle Island ■ and remount* In the Psellic. 

J- Trophy*. Ron., 9, Papor AB4772, 


Hidg Voles no legy 

The Gf|5HA r,UYAT6: MUL1I-H>fdl RAlrlYff TRY Aim 
ItniiPKfWimc I (iff RPPFTAFIOPl 
P. 1. Vogt (Scdufl 1(1 hlvlllnn, Mjval Pftwsrch 
tsboraiBry, Va-shln-iton, DC J>n3?5) Md n, f, rrml 
Hki 111 •bran hathynelrti: chjrlt jf mu fn (lR3n) 
com our Interval dr* pruemM and and1/2*i fnr the 
IlfiO tn long, l^n’ trending Olths chain nf alght 
guy nit »nd «t lt«l 13 Other iSArvuinlt (>[ » n heitjht) 
In lhe norchwntc Psclflt. The Col Mm guynti grn 
c«njisr*d with .*3 mborj iwjih.njppcl In th* Mnrth 
Pacific. EMI Men listrlhuttnn along the Celihj child 
canglgtt of clutleri (Sflil kT span) tore? .jf which 
are cmpnin.1 nf s-jhcluriorg (Tfi-W In sport ) snrt 
edifices K'-?0 krt (rsn LhDir neighbors. Twn puhllun- 
od rodlonetrlc dates (94 lie and 102 Msj at the iouth- 
gdStern onn nartfru.stnrn ends dre contlstert with 
rapid (1* cm/*) plal* rollon ov«r a Hied hntipot , 
Crustal dge Incrrajus sou thxott wards fren 14| to 
15ft IU Along the chain .Edifice .olune is snail 
(700 - AOPO km 1 , ,'lln*4n 3 For illp Chain). WrOL 
plateau depths (jl/i'n rtnlnun, and 1RDQ break depih] 
>1 nearly > cong tint, Surnu platesu areas, Iran 14 
to ?4F, In', arc thn snilleit for any guyot chain, 
lirlglnal Island helqhii (0. 5 to 1.) In] *nd minl.gvn 
V0lun.?s era, lei {2 tn i/i(l hn 3 ) ir* eitlnrted fron 
the holght/arw* rolillnn nf modern vnlcsnlc Islands. 
5'jrnlt plstosu rr-l Inf (ca 100-2riLt>) If ciplslncd by 
flnultanfoui tlinrHIn* erosion (ta. 1 l.n/lla) and 
subsidence nf th*rn.tlly rejuvenated lithosphere, ina 
qnyols (I'.v 4.4.4.1 Vn shev* lh* roglflns) hdRgiWAl , 
Irplylni sn arlnlnjl f.ell hoight of 0,6-1 In gnu 
lllhosphrro t herns) ly rpfnL in r*. 4',v P ( its »•)•> 
(st lino or vfilcAAIvn). riAnl rill zones (rk/( jm 
flwrl (111- ID kri) but /irnnlnnit. fnr dll quvOts a r>.l 
Si'anouMs, fn/ Irnqlh Incresfos wllh lnrreosln.| dif- 
luri-ntlsl c.iorvA 1 1 At Ir prof turn At ha in nl p.ltflt*. 
iroll MMCwhls n*» f*ci FR/‘s, lurijn soAi'Dunts inn 
vnall gu« r >it hare rp/'s longt hrn I nj .it n« ? kn/in-A, 
And IRJ'i on largo ones (Abnyii 10*1 XPa) len-lthrr rl 
3Mi/HPa. [r.nvcil-s , hiilspuis, n|, 1-1,1.110 vnlcsnito, 

null l hog i bAlhyovtry). 

J. utoglt/e. K,*,, 6. Ii(,i hOI.'ii'i, 


9*1 9 Volcanology loplca 

MAGNA DtlVEM PRnpACATIBN C»F , CRACKS 

9.4. {panes and D,L. Turcot Co fDapactainl of ■T.nliigl- 

cal Sclantaa, Curnall University, Ithica, Ntu York, 

mm 

A aiollarlty aolurion ia derived fur Mm iwo-dlner- 
alonal propagotlor ol s liquid filled crock. Thia 
(ol ■■( ion Include* fa.ilh ilia flow problm within the 
crack and (he fracture problem thr-oigh • irrmas 
Inirnnlty factor. Iha result* arm applied lo the 
MvlittnMt •>( ditsi *u\d allla and In iki migration ->( 
sign* (hroigh (he I llhnipher* . Ua alien that for three 
*F-pl lest Ion* the propanai tm, of tha fracture Is 
I ini rod by th* vlacoslt* of (lie □•goc. ih. Iracl-iru 
raalnaau. of Iha elastic ovrdiu.* can bo noglecto.l . 

1.1a I tat Uni on propnAQt ion dua |« aifii sol H If Icaliun 
during raplac en.jnt aro ulso consider. t. A. a typical 
arsnpla Mr cha ud|. I occa.nl ■ ,||>a or sill uc cod- 

dude that a map.m.i with a viscosity ol ID 2 fa * can ho 
(njaiie) Into wrack with * \angtn ol I Va »r,1 a 
width Of 6.9 □ In a puriM of |A alnulre, tli. v-rtncil. 
t,f frartulk t'ro|..gac Ion ia *b.«it 0.1 a/a. Wa alio 
conol-i.lv Mill * pr-ipaget Ing , I Iflui 1-1 illed -rack ia a 
viable nachanlar for Ilia ml (ration ..( m,-ia ChtniigH 
lhe lllhosphera . 


HV« lolranoloAV VI, 111, of i).9 D In a period of |1 

ERUFTIVr HISTORY nf Till WiruLlTK VA'E SPRINGS HASH VOI UN 1 1 „f Frarlur. pro|..gaciun ia *b-il 
CF-STER. MELADt conol-i.lv (hai * pr-ipigat Ing , llqu 

S. If. f.cv.1 (Cvolcgy BojurUJODC. Sranford Unlvcrniiy, ylablw nachanlar for Llw ml (ratio 

Stanford. California »;)u3) thc Hihesphera. 

Th. 19 1 |) km ran. Springe Hash Caliar.i forn.l lu Hi ago 
following eruption o r ih. three v.junreil rmbars or thn *an„ , r.^rhv*. C*-. " Parer SBSiuR 

Hash lull . I-., uld-r |la. ..In. I •• . ''.nl, Jutf orv 

dated 15.5 ‘0.1 and I ..1 2. 1.- "a *>.fl apparently uturieJ 
froa aource araaa vest of Tha oapoael caldera. Volcanic 
erupt lens Irco ths bona Springs Uamh esuter began shout 14 Mi 
age with che cacruslcn ot trachyte lavas r.jw preaorval nnnh r 
of tho caldera. Vei-.bar Vj of tha Kane Hath luff ovuriloa rKe 

trachyrsa and la zoned fr.vt rhvollta to tracbyie. In cuntraci , — - A a - I l 

overlying acnbsr* Vi and Vj aro slightly peralkallne thyollua CODV I Of ACjU 

Icoasodlcaa). Erupclen of cheaa luffs U.l ♦ 6.2 Ho ago 

Inlciatad caldera cullaps*. Following collapse, trachyte lava fTIUSt 06 f6 


FrawSs'sr 

V wnstorn P««— co.c.mscl to nysnlc. This rage*. I- 


edezo whose 
cn geo 1 1: 


.mu,, V, .u’C'Uc zrn re tn- -»wvw ... resurgence forr.d an eotru.lv. crapjra with l„ che c.ldar. 

part of tl.r .aaln, t j an-yraly rather than drains 'he cauldron blccb a* io elawile raaurg 

uv 30-10 «-*•». Jc-n to abou *10 ta. W- o« n anroaiy M|derM _ HaCuolnou* f.rroad.nlie-rhyolira lava, and 


eastern ireln. ihr re.l.tlvlcy li dacitul'.ilii '"“P'- 1 ' 0|I ^ contlru ^ fo u, th , norihra.t.rn now. A I3.‘* K, 

ran.ju of .0-10 ks and ° “ note luminous b lot Ua-rbyo lira dims containing vapoi-phas* 


eontkKtot 1« at a depth of )09 ks. At rlw altaa in cn* 
marginal tu«i Of tho Host M«l««n c talon, cunductUa 
layer* lion bn zccogn>'«1 In the depth range of 30-40 >a 
anl HO-IOO H». Tho tentstlvuY drop* to 10 &ho-o at a 
dcplh of about 4f.n ks. Tho modol ln this region la 
coaf-arod with aval laBlo geological and gs ftphy steal 
Information, and ar> sttoept is ssdn to arplalo nn=* of 
iho obnervttl dlacontlruitloi by plata la ft aura. 

It Is nu-jqotied that tho major dl aeon 1 1 nutty which 
uopacate* cho basin and th* oobllo bolt and extend* to 
about 46Q ks rould ba interpratad aa osrklng a 
PitPMl'tlWi autkluotion slab dipping eastward. Io the 
Noel African rraton, x low rasUrivlty hai been 


topaz overlies the trachsodoalt* lavas and appear! to ba the 
yooQg.it blot lea rhyollta doss. Tbsso lo trace Idara unit* 
f Iliad th* uost result Ing In a caldera ft llsd with Its ovn 
eruptive products, local basalt flows covered hoih inira- 
caldora units and outflow sbsaci b.twaan 12.7 end 11.3 Ka ago, 
print in Batin and Ranga I suit leg- The "•imieaitt veluca" ot 
cha ayatsa wre trocbytic. aa trschyta lavas aruptsd both prior 
to and following caldera col lapse, and trachyte inrluslone 
occur as scorlacaoua bonb* at the cop of aeabre P*. rrac- 
tlonatlon of thia trachyte upi produced lb* alight ly pa»- 
alkalina rhyolitic magna that aruptad a* tbs Eana Hash Tuft. 
Tha shift froa an anhydrous mineral AsaanMags In tba tuffa 
to hydrous aa*aebl*go* in the liter increcaUezi rhyollta* 
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IcrutmlnvJ fora depth raajo ef 130-150 km. Th* nffot show* tbit the ayatan was cooling and vu ponsfbly ear* 

km were found It, hnvo tho teihot high tmUHtum ct hydrouo in Its taro aesgea. PaUograpbie cbatotterlstlta ol 

1060-30(10 *m-n. A sharp ms in conductivity occur* at Frv .byandaslts iovoa aruptsd lata In th* history of th* center 
a depth of about 460 ka beneath th* croton. In cent case, auj|Mt ,h. r they rapr.Mnt basaltic nagnaa crttanLnatad with 
a surprising feature In tha yodougou region tin tn* illlcic mater lal. (Caidara, parallullna rbyoUta, mataivafncui 

crAtonl Lt that cho rolor portion of tbo lower oiwat 

ronductivn. Tha ex In tones of a BlrrlsUan gaosyncUnal , „ , 

,,ir ln eastern goneosl eonzlarina ot a ougecayncllnal J. Caoplfyi. Has,, B, Paper 480163 


a nurprlalng feature In the yadougmi region (in tha 
era tan 1 L( that tho «mlor portion of tho lower on*' la 
ronductivn. Tha axiatanca of a BlrrisUan gaosyncUnal 
pair ln eastern Senegal consisting ot a augeeayncllnal 
marina anJositio volcanic trough, particularly volcanic* 
with ophlollta affinltY, *i»l a otogaosyorUnsl 
•edlaontary aaguanow could obaraceerlxo a modern pi»U- 
toctontc phaio domlnatod ty widraprred ocean opining and 
continental colli »i on. Th* rondurtivi malarial ih the 
Inter crust right ba explained by th. burled ocean Croat 
[Wit AlrlcHi M9ntt0t*UuTlt, cot^uatlvit y, 

llt-hoipharo, aubductiori) . 

,. rowphva. BS... 6, Papsr 4B1II9. 


SmaSSSTm- P«W SUP DATA- FAULTS AND 


SUSn AIRA CALKRA,50UTHEW KYUSW, CA.W.OOO 
EARS AGO 

S. Ararat! (EgrUiquab* Rsissrch Ini ti tut*; Uni vert Uy af 
Tokyo, Bunkyo-ku, Tokyo, 113) 

. About 22,000 ysiri tgo i series of largB-irila pyro- 
claitic eruption* prochKad Uie Airi cslderi 20km » 20ko 


wide at Ui» north ere end of Eogothlns Bay In aoutharn 
Kyuthu. 11 started hIUi i PHnlan pumtea eruption (98 
)h 3) originating fnm lh* prbibnt Sit* of UUYAJiBA 
volcano, 8 ka south of Che cildara center. After a very 
ltort piuse, violent eaplgslva ejection of the baiennl 
rock fragrant* an 4 pratcefcn ratorUU o«i»red el the 
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canttRl vent, gradual ly dunging Uieif to a huge erop- 
Bothnia. Sanfcrf UAtMkjr. Sanftvd, Qd- t | 0 „ ripIdlY COllspiinfi to for* ttO ItO pyrgelsSt- 

u a^. IC Mow about 300 W in voi rae. Tho earl 1**1 phota pro- 
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• fimel-skioed colldpxo strnctgro kith the center of the 
MM charter about 10, kn deep. Lika rany qihtr Japaiwj* 
Quote miry caldera >, iha' Air* caldera Id toMldarad to ■ 
have foi*d not by e pjslon-MUnder type w*; 1 ")"™ 
v . utilizing l ring fracture bit by coring end Moh-engT* 

*■ liioDlMor the well rack* int* ■ fucinel-shspea cjnlrel 
vent. The outline of the caldera rat etrtmgly controlled. 
. by the fault* bounding the volcano-tectonic graben fora- 
^ . Ing Kagothlra 8ey. (C4lder».iPlU1en eruotlon* pyro- 
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